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IMPERIAL GEOLOGICAL SURVEY 

OF JAPAN 

— H — 
HISTORY 

The first geological examination of Japan (exclusive of the 
HokkaidCk KyukyQ and Taiwan)^ was made by Mk. T. Waoa, in 
iS^a^ under the Geographical Bureau {Chiri-Kyokti)of the Home 
Department, the provinces of Kai and Izu being then mapped out. 
At the end of the same year, Dr. Edmund Naumann, then 
Professor of Geology in ^e Toky5 University, advised the esta- 
blishment of a systematic geological survey of the Empire, and 
submitted a plan for the same to the Minister of the Home 
Department. In May 1879, that plan was adopted, and the present 
Imperial Geological Survey was organised and placed under the 
direction of Dr. E. Naumann. As much time was spent in 
making the necessary preparations, the survey itself was not begun 
tilt the following year. In 1 881, the Government established 
the Dc[j<u-tment of Agriculture and Commerce {Nds^fnusko), 
and transferred to it the direction and work of the Geological 
Survey as a section of its Agricultural Bureau ; but in 1882, 
the Geological Survey was made independent of this Bureau, 
under the name of CkiskitsucAdsaJo (Geological Survey), It was 
now felt, in the interests of industries rapidly developing in 
the Empire, that, as &r as possible, the investigations carried 
out under the Survey should be directed to matters promising to 
be of practical importance, such as the examination of ore deposits. 

1 For the geological survey of the Hokkudd and Taiwan see Appendices I and If. 
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arable soils, and other forms of mmeral wealth, witli the object 
of affording assistance to mining, agriculture, and other branches 
of applied science. The Survey was organised in accordance with 
this view and Mr. T. Wad a was made Director. The work in 
the Topograpliical and Geological Sections was placed under the 
immediate control of Dr. E. Naumann,' while the Agronomical 
and Chemical Sections were under the charge of Prof. Dk. M. 
Fe.sca* and Mr, O. Kors( helt respectively. In 18S5, the late 
Dr, T. Harada succeeded Dr. E. NAUMAiTNt in the direction of the 
Geological and Topographical Surveys, and since 1884, tiie work 
of the Chemical Laboratory has been under the direction of Mr. 
J. Takayam A who succeeded Mk. Kokschelt. In i89i» ill health 
obliged Dh. T. Harada to resign his office and in 1^03. ^h<. T. 
Wada having retired, Mr. T. Ko( hiuk, then Chief of the Geolog- 
ical Section, was appointed Director. In 1894, Prof. Dh. M. Fesca 
was relieved of his office and pensioned in recognition of his 
valuable services extending over a period of twelve years. In 
subsequent years, the Chief of every Section has occasionally 
been changed, but the work of the Survey is now continued 
with very few deviations from the plans laid down by Dr. £. 
Naumanx and Prof. Dr. M. Fesc a. 

'Hie Survey has sent delegates to attend the International 
Geological Congress, since its seventh session, the delegates being 
Dr. T. Kochibe and Dr. N, Tsl nkto, 

to attend the f^l G. C. (St. Petersburg, 1897) 
Du. T. KocmiJE, „ „ „ 8"* „ „ „ (Paris» 1900) 
K. Inouve, „ „ „ 9*'»„ „ (Vienna, 1903) 
The Geological Survey received gold and silver medals at 
the Paris Exposition, 1889, for its series of geological, agrono- 
mical and topographical maps exhibited there, and three medals at 
the World's Columbian Exposition, 1893, for its exhibits of maps, 

• At tirsl Mb. O. ScHurr was ihe Chief Topo^r;i|)hcr Imt for only one year. 

* Dr. Lirbschbb directed the work of the Agronomical Section prior to Proi; 
Dr. Fesca, but only for a short lime. 
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typical specimens of soils, minerals^ rocks and fossils. Also, at 
the Brussels Exposition in 1897, and at the Paris Exposition in 
1 900, gold medals and " Grand prix" were respectively awarded 
for its various exhibits. 



ORGANIZATION AND FUNCTIONS 

According to the original plan adopted by Dr. E. Naumann, 
the objects of the Geological Survey of Japan were to be: — 

1, A topograpiiical survey of the whole of Japan except the 
Hokkaido : tlie construction of maps and sections showing tlie 
relation and distribution of the different formations, and illustrating 
the geological structure of the country. 

2. An agronomical survey : the construction of maps, showing 
the ciiaiacters and positions of soils, and an examination of the 
soils with the view of preserving and improving their fertility, es- 
pecially an agronomical survey of those portions of the country 
not yet under cultivation, but likely to be fit for cultivation ; and 
an in(|uiry into the quality, abundance and accessibility of such 
mineral fertilisers as might be found. 

^. An examination of ores and coals, of deposits of such 
materials as might prove useful in the arts and manufactures, of 
building-stones and materials necessary for other technical pur- 
poses. 

The scale of the maps as published was to be i : 200000. 
The single division maps, corresponding to divisions of degree- 
rectangles, were to extend over 1* of longitude and 5^** of 
latitude. This would make 97 division maps altogfether (97 
topographical, 97 geological and 97 agronomical maps). Then, 
if eight maps of cadi of the above shoidd be finished in one year, 
the survey would be completed in twelve years. To accomplish 
the above estimate, the following staff would be required : — 
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1 Foreign directof' 
12 Japanese geological assistants 
I Foreign topographer 
6 Japanese topographical assistants 
t Foreign agronomical surveyor 
6 Japanese agronomical assistants 
I Foreign chemist 
6 Japanese chemical assistants 
6 Japanese cartographers 

A number of subordinate assistants and stone^tters. 

Upon economic and other grounds. Dr. R Naumann's plan 
' has been modified to the following extent. Beside the separate 
topographical and geological sheet-maps (scale i : 200000), re- 
connaissance maps on a scale of i : 400000, are published, which 
give the general topographical and geological features of the whole 
country. The scale of i : 200000 for the agronomical maps, 
being too small to show the distribution of the different kinds of 
soils in sufficient detail, it has been changed to that of i : 100 ooa 
Since the agronomical survey is frequently carried out to meet 
the wants of a particular prefecture, die maps are made to extend 
over a JCs» or Im (prefecture), instead of being determined by 
longitudes and latitudes. To each geological or agronomical map^ 
a.n explanatory text is attached. Besides, detailed extra-surv^s, 
geological and agronomical, are often carried out either voluntarily 
or by request, the results of these surveys being mostly published 
as maps and reports. Bulletins are frequently published, com- 
prising the results of either geological, agronomical, or chemical 
investigations conducted by the Surve)'. 

Publications of the Survey can be obtained in most cases on 
application to its office and are also on sale in Tokyo. 

The numbers and classes of technical offtdals in the Geolog- 
ical Survey during the past ten years have been as shown in 
the following table, with the addition of a foreign Adviser in the 
Agronomical Section in 1894. 
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P£&S02fll£L Of THE IHP£AIAL GEOLOGICAL SU&VEY 

DIRECTOR: 
Tadatsu^ Kochibe, RigakukakusM 

(,LQLQGIST.S: 

T. Kochibe {Direclor) T. Suzuki, Rigakuhakushi {Chief) 
S. Otsuka, Rigakuhakmhi K. Inouye 
T. Ogawa I . Iki 

N. Kanehara Y. Otsuki 

E. Tamura 

AGRONOMISTS : 
M. Kamoshita {Chief) M. Matsuoka 
B. Minari F. Kobavashi 

iOPOC.KAPHERS AND CAR l ( )(;RA1'HKRS : 
S. Sekino {Chief) H. Wakabayashi 

T. Nakamura K. Ota 

Y. Horiuchi N. Sasaki 

T. Teramoto T. Togawa 



1 Utliciald engaged io Uic Oil Laud purvey are excepted. 
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CHEMISTS: 

S. Shinii/u [C/iie/) S. Tsukamoto 

S. Yamanouciii M. Naito 



The Survey is divided inio lour Sections, viz. : I. Geological ; 
II. Agronomical ; III. Topographical ; IV'. Chemical. 

L GSOIOQIOAL BBCTIOff 

The scope of the geological Section provides for a systema- 
tic geological examination of the whole country directed to 
economic requirements, and to serve as a basis for the agrono- 
mical survey executed by the agronomical Section. The work of 
the Section accordingly ranges itself under the five following 
heads: i. Field work. 2. Office work, 3. Production and 
publication of maps. 4. Preparation and publication of explana- 
tory texts, etc. 5. Collection of specin;ens and arrangement of 
a museum. 

I. Ficid iL'ork : — The geologist examines as accurately as 
possible the ^colo(4y of a region selected by the Survey. Having 
in his hands the topographical maps and route-sketches prepared 
by the top o^; raphe rs, he adds to them detailed information as to 
the important geological facts perceived in those regions. 
Economic mineral deposits or products receive special attention 
and are examined more exactly. When necessary, he makes 
sketches of the routes or districts he has travelled and supplies 
data for the construction of geological maps to be published. 

Ihe lime allotted for the field work of one geologist for 
making the survey for one sheet-map, is generally 3 or 4 months. 
For such work, as the examination of important mining districts ; 
the sources of water-supply; the investigation of districts which 
have been devastated by an earthquake, a volcanic eruption 
or a landslip ; the proposed locality for a dockyard or liarbour, 
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etc., a more detailed survey is carried out with more accurate 
instruments. 

2. Office work : — The specimens collected in the course of 
the field work are examined physically, microscopically, and 
chemically, in order to determine their mineralogical, litholog- 
ical, and palaeontological charactr rs and relations, their geological 
formation, position, and age, and their possible uses in the arts. 
The analy sis of minerals and rocks, and the assay of ores and 
other useful substances are however handed over to the Chemical 
Section. The geologist has next to construct a geological map 
of the surveyed region v ith the help of rouie-skeiches and llie 
base maps already alluded to. The geological profiles are con- 
structed on either a true or an exaggerated scale as will best serve 
the purpose. The map thus prepared becomes the basis of the 
geological innp as published. 

3. ProductioH «md publication of maps :— As has already been 
mentioned, there are two series of geological maps. The one^ 
called the reconnaissance map, is on the scale of i : 400 000, 
and represents the general geological features of the land ; the 
other, known as the spedal map or sheet, is on the scale of 
I : 200000. Upon this the geological formations are delineated 
in different colours, and the localities of materials of any econo- 
mic importance are indicated by conventional signs. The sheet 
thus prepared, is signed by the geologist, who is responsible for 
the work.' Both reconnaissance and special maps are published 
separately in Japanese and English. Detailed geological maps 
on a larger scale are also produced when needed for the pur- 
poses of ihe survey. 

4. {Reparation and publication of exfiianatory texts, c/r :^The 
explanatory text, which is supplied with each geological sheet-map, 
is written in three chapters. The first treats of the topographical 
features of the district ; the second gives a detailed description 

1 The sgzonointcftl »nd topographical maps published hy the Survey are ihus 
«]gncd. 
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of rocks and different L^eoloi^ical formations ; tlie lliird contains 
a description of any economic mineral niatters. Many profiles, 
sections and maps are usually iacluded in» or appended to these 
descriptive texts. 

Reports and bulletins, which contain notes of geological 
surveys and investigations conducted by the Section, are also 
frcfjuently published by tins Section in co-operation with some 
Others of the Sections. These publications are niostly in Japanese. 

5. Museum : — i he specimens of rocks, minerals, ores, fossils, 
etc, collected by the Geological Section, are properly arranged 
together with geological maps and sections in the collecting room 
or museum. Among these, specimens of technically important 
materials, such as ores, building or ornamental stones, whetstones, 
inkstones, oils, coals, clays etc. are particularly arranged under 
separate heads. Specimens of typical Japanese soils collected by 
the Agronomical Section, arc also exhibited in the museum, being 
arranged according to their pih\sical characters, and are accom- 
panied by the series of agronomical maps published by the Survey. 



II. AGRONOMICAL SECTION 

The nature of the solid rocks of any land has but slight 
relation to its agricultural conditions, while the different characters 
of ilie weathered products of these rocks, the soils, have great 
influence on the fertility of the country or certain regions in it. 

The main object of an agronomical survey in its relation 
to geology is, therefore, to divide the soils derived from different 
kinds of rocks into as many tv pes as possible, and to judge of 
the relative capabilities of these soils for cultivation. Hence the 
survey does not confine itself to cultivated ground, but e.xtends 
to promising regions not yet under cultivation and to forest lands. 
The chief functions of the Agronomical Section are : 1 . Field 
work ; 2. Laboratory work ; 3, Production and publication of 
maps; 4. Preparation and publication of explanatory texts. 
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1. J^teld worJk :^}i/iak\ng use of the geological maps which 
have been prepared by the Geological Section, the agronomist 
puts on his field sketches the distribution of the different soils. 
He then determines by means of the proper instruments the 
nature of the subsoil and underlying formations, and draws sec- 
tions. The relation of soils to their mother-rocks at different 
stages of weathering is also closely observed and typical samples 
of the soils and their respective mother rocks are collected with 
the following notes made on them : — 

a. Geological origin and petrcgraphical cliaracter of the 
soils 

^, Structure of the ground to a certain depth (if possible, 
three meters) 
Depth of the soil 
d. Height of the land above sea level 

Configuration of the surrounding country 
/ Underground water level 
g-. Local dimatic conditions 
A, Registered value of the land 
t. Judgment upon the conditions of actual farming 
y. Other agricultural particulars, such as rotations and kinds 

of crops, manures, possibility of amelioiation, etc. 
The instruments used in agronomical field work are : boring 
stick, piedometer, aneroid barometer, diermometer, sketching 
board with its requisites, liammer, spade, etc. 

2. Ladoraiary warki — With the samples of soils collected 
in the field, the following points are investigated: {a) their 
meekamcal and {b) chemical composiHm ; (^) their physical frO' 
perHes, such as wei.^ht, permeatxlity to air and water; [d) their 
absorptive pcwer. Also, {e) pot experiments are made for the 
purpose of ascertaining the comparative natural fertility of soils 
and the effects of fertilisers upon them. 

3. ProducHm and pubiicatum ef nwps :— The maps publish* 
ed b) the Section are based upon those already prepared in the 
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Topographical Section, on a scale of i : looooo, and are in 
both Japanese and linglish. Tliey arc issued as prcfectural maps, 
their areas beiiii; deiermintd by the limits if administration 
boundaries {Fu or and each map is known by the name of 

the provinces which it contains. Some special maps are occasion- 
all) published when necessary to show the results of special or 
detailed surveys. 

The characters of soils and theological formations are re- 
presented on the map by the folloaini^ c<irtoc;raphic signs: — 

a. Geological formations are delineated in different colours. 

^, Characters of soils classified according to physical con- 
ditions, are shown b;. iiK lined lines and crowded spots 
of various sizes in shades of different depths. 

c. Subsoils, to the depth of 3 meters, are indicated by many 
profiles (scale i : 100) along the marorlns of the map. 
Those parts marked with inclined lines indicate the kinds 
of soils not only on cultivated but also uncultivated 
land {/tara)y and in some cases forest lands* 

4. F^eparation and publicatioit of explanatory texts \ — The 
descriptive texts issued with the maps are based upon the results 
obtained both in the field an I in the laboratory. They are divided 
into ihrec chapters. The fnst gives a description of the topo- 
qicijjbical features of the district, with special attt ntion to the 
situation of agricultural land and its transport facilities ; the second 
contains a general account of the agricultural land or region both 
as to its geological formations, and also as 10 iIk; { roj crties and 
fertilisable powers of the soils as determined in the laboratory ; 
the tliird contains a disaission of the soils in connection with 
agriculture and plant-growth, generally. it also discusses the 
comparative fertility of the soils in connection with the different 
geological formations. 
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nL TOFOaKAPHICAL SECIIOV 

The object of this Section is to make topograpliical maps 
upon which the geological and topographical features of the 
country are represented with a reasonable degree of accuracy. 
The operations of this Section may be classified as: — i. Field 
work. 2. Office work. 3. Production and publlcatton of maps. 

t. Field The topographer is usually required to 

plot the field sheets on the scale of i : 50 000, and is provided 
with perambulater, plane table with its requisites, pocket alt-azimudi 
instrument, and mercurial and aneroid barometers. The distances 
are directly drawn upon the plane table sheets in the field ; the 
heights of mountains, etc., are measured with the alt-azimuth 
instrument and those of the routes with the barometers. Sketches 
of profile views of mountains and hills, are taken when necessary. 
For a detailed survey, theodolite, level, magnetometer, sextant; 
chronometer, chain, steel tape, etc., are included in the equipment. 
When necessary, triangulation is carried out and field sheets are 
plotted on a scale much lar^^er than the one above mentioned. 

2. Ojjice ii*ork\ — The field sheets are reduced and drawn 
on the required scale of the special maps or sheets (scale 
i:20ooco), of the reconnaissance maps (scale 1:400000), of 
the agronomical maps (scale i : 100000) and also of some other 
maps. The hcigiits are calculated from the altitude observations 
and barometrical readings. 'J he astronomical information is sup- 
plied from the data furnished by the Trigonometrical Survey of 
War Department and also from the observations of the Hydro- 
graphical Survey under the Naval Department. 

3. Prodiulion and pubiicatimts of tnaps*, — The lope-la^ hicaf 
maps are published on two different scales, one on the scale ol 
1:200000, aiul the other 1:^100000. Tlie former bears the 
name of speci^il maps or sheets and the latter, that of recon- 
naissance n 4 ^. Both are constructed after the modified Flam- 
steed's projection. The middle meridian is laid down at i^d** to 
the east of Greenwich, and the middle parallel, 36** north latitude. 
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Each of the special maps or sheets extends over one degree of 
longitude and half a degree of latitude ; and it receives as a 
heading the name of the most important place, such as town, 
mountain, etc., which it contains. The enumeration of the sheets 
is made by a douUe table, with Roman figures in the zones and 
Arabic in the columns. Contours are at equidistant curves of 
40 meters. When finished, it will comprise 99 sheets (the Hok- 
kaido, RyQkyQ Islands and Taiwan excluded). The reconnaissance 
maps are of 5ve divbions, commencing from the north, and eadi 
comprising three degrees of longitudes and four degrees of latitudes. 
Contours are of 100 meters vertical intervals, and the elevation 
of principal towns, mountains, etc., is written and given in meters 
(no number given on contours). The various natural and artificial 
objects are illustrated by different conventional signs. The base 
is printed black, the vrater blue and the contour lines grey. Two 
scales are given below the border, one in kilometers and the 
other in ri (x ri = 3.927 km.), llie special and reconnaissance 
maps are published both in Japanese and English; and they are 
lithographed. 

Topographical maps on various scales, necessary as base of 
geological or agronomical maps of the Survey are also prepared 
by this Section. 



IV. CHEMICAL SECTION 

The work of the Chemical Section is to make analyses of 
the minerals and rocks, and assays of the ores collected by the 
Geological Section. ICxperimental trials of raw materials and of 
their refined products from chemical and metallurgical works, the 
valuation of building materials, etc., are made, and the results 
when they appear to be valuable, are piiLiished as information 
useful in relation to scientific and industrial progress in this 
country. 
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WORK 

The work conducted by each Section of the Survey is summed 
up in what follows. 

I. GEOLOGICAL SECTION ' 

1 he reconnaissance survey of the hrst projosL-d five divisions 
has been completed and maps ol these divisions have been 
published, and the survey has since bcni extended to the other 
districts of the Kmpire. 'Uv. reconnaissance Divisions added are 
VI, yU, and VllI, and include l*ormosa, the Ryukyu Islands and 
the southern islands of the provinces of ( )sumi and Satsunia. 

The first rive divisions of the r( connaissance survey were 
divided into qq special survey sections or sheets, of which 64 
sheets have been pubiishcLl and 6 slieets are bein;^ prepared lor 
publication. I*roni the establisimieni of the survey to the end 
of the last fiscal year, the followinij siieets have been published : — 
Tzu in 1S85 ; Yokohama, Chiba, Shizuoka, i'uji, and iMaebashi in 
1887; Kazusa, Tokyci, Kdfu, Mito, Ueda. and Nagano in 1S88; 
Nikko, Kitsuregawa, Toyohashi, Yokkaichi, and Sado in 18S9 ; 
Asuke, Nagoya, Toyama, and Isliinomaki in 1890; Sliirakawa, 
Ogashima. Osaka, Ai/u, and Icliinoseki in 1S91 ; Akita and l uku- 
oka in 1892; Nosliiro, Miyazu, llieixan, Ikuno, and Toyooka in 
1893; Tokiishima, Akd, and Kumamoto in 1894: Oki. Oita, 
Okayaiun, Tobishima, Hamada, l uknshima, and Yahiko in 1895 ; 
Kai:fos!iiin;i, Daisen, Sambeyama, and 1 lonjo in 1896; Yoneyama 
and I'ukui in 1897; Marug;\mr, Shibusiii, and Sakata in 1898; 
Saga in i8c)9; Miyazaki, Sukumo, a;id Susaki in 19CX); Uwajima, 
Kochi, and Wakayania in 1901 ; Koshikijima, Isunoshinia, and 
Kamaishi in 1902; Kiimmoio and Nachi in J903. 

Also, a general geological map of the Japanese Kinpire 
(scale I : 1000000) in Japanese, was publislied in 1S99, the 
English edition being pubiislied in 1902, 

1 Refer PL I (at the end of this work). 
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The decrease in the number of special sheets published in 
some years, is due to the greater demands upon the time of the 
Survey necessary to meet oflidal and private requests for various 
detailed surveys. These extra*surveys are becoming still more 
numerous with the extension of mining and other industries. 
Some of these detailed surveys made since 1890, whose results 
have been mostly published either in bulletins or in special reports, 
are as follows : 

1890. Datailed survey of Ikuno mine and its adjoining 
districts ; of the coal fields of Buzen and Chikuzen provinces ; of 
the geological structure of Tokyo Bay, in connection with die 
construction of a harbour. 

1891. Detailed survey of the workable magnetite deposits 
in the Kamalshi iron mine and its neighbourhood; of Mino and 
Owari provinces, lately shaken by a severe earthquake ; of the 
Imperial Estate in the Hakone district. 

1893. Detailed surveys of the Sennin, Akadani and Taira 
iron mines ; of iron ore localities in Chiigoku ; of pyrites beds in 
the outer zone^ of Japan ; of the Omori silver mine ; of regions 
destroyed by landslips in the deluged valley of the province of 
Awa in Shikoku. 

1893. Particular examination of some pyrites beds in the 
districts of the Tenryugawa ; of the iron deposits in Yanahara, 
Tsugawa and its neighbourhood ; of Mt. Azuma,' which had been 
showing intermittent eruptions after long years of repose; of 
districts yielding building stone around IMt. Ikoma. 

1894. Detailed survey of the oil fields of the provinces of 
Echigo and Tdtomi; of the phosphate bed in the province of 
HyQga ; of the magnetite deposits in Kibe and Kokura ; of the 
tectonic line in the peninsula of Awa (in the Main Iskmd). 

' Sec Dk. Harada's ■ D;c J.i|Mn;-cln.ii Instill p, 27 ct scq. 

- Tlic jntiiior.iblc iUmiIi oI ihc ialc ^uolo^ist, S. MiLl;A, wms c;;uisl-i1 by .1 wound 

rctcjvc^l by an unexpected cxjilusion of lliia vckano. ulicn he was engaged in the 
suidy by ilie craicr. 



Digitized by Google 



WORK 



15 



1895. A reconnaissance survey of a portion of the Uao-tong 
peninsula,, China (by the order of the Army Head Quarters) ; 
survey of the islands of the provinces of Osumi and Satsunia. 
Also a geological survey of the site in Moura harbour for a 
dockyard and that of a proposed canal across the Tonan pen* 
insula ; of Mt, Za-o and Mr. Kirisluma, after eruption ; of the 
iron deposits in the province of Oshima and in Aomori, Hiro- 
shima, Yamaguchi, and Fukuoka prefectures, were made in this 
year. 

1896. An examination of the water-bearing strata of Yoko- 
hama, Chiba and Gumma prefectures ; the anthracite beds of 
Akila, and districts in that prefecture which had suffered a severe 
earthquake ; the *' placer '* region in Yubari and Sorachi valleys 
in the Hokkaido ; the coal fields of Miike, Hirado, and Nagato ; 
the regions in Kai around Nishi and Kawaguchi lakes which it 
was proposed to drain ; the sulphur and gold deposits of Rikuzen 
and Satsiinia ; and prospecting in regions yielding petroleum, iron 
ore, and otlier useful minerals or ores; surveys for the water- 
supply in Akamagaseki, Kobe, and also in Kagawa prefecture. 

1B97. A geological survey of the anthracite field in the 
province of Ugo ; of the colonisation district of OhShxro-Ziara in 
the province of Tokachi ; of oil fields of the province of Echigo ; 
of the Ashio copper mine; of coal fields in the provinces of 
Chikuzen and Duzen. 

1898. An examination of the oil fields of the province of 
Echigo ; of the phosphate districts in the province of HyQga ; of 
the Sasago and Koboioke railway tunnels in the provinces of 
Musashi and Kai ; of the military harbour of Maiztiru ; of the 
dockyard at Uraga. 

1S99. ^ geological examination of the phospliate districts 
in Nagasaki, Saga, Shizuoka, and Gifu prefectures; of the coal 
field in the province of Hyuga ; of the source of the water-supply 
of Kobe ; of the geology of the sea-boitom near the Yokohama 
custom-house. 
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1900. An investigation of the eraption of the volcano 
Numajin-yama in the province of Iwashiro ; of landslips in the 
Handa mining district in the province of Iwashiro; geological 
researches in Kojyoi Island, Korea ; an examination of the source 
of the water-supply of Moji ; of the geology of the sea^bottom 
near the Yokohama custom-house (continued from 1899) ; of the 
geology of the Sea-bottom of the area proposed for the construc- 
tion of a harbour in the TokyQ Bay. 

1 90 1. Prospectings in petroleum localities of the HokkaidS, 
Akita, and Tottori profectures; geological investigations of the 
sea-bottom of the area proposed for the construction of a harbour 
in the Tdky5 Bay (continued from 1900). 

1 902. Geological investigations of buikling stones in Tottori. 
Yamaguchi, Ibaraki, Tochigi, and Miyagi prefectures ; of the sea- 
bottom of the area proposed for the construction of a harbour 
In the Tokyo Bay (continued from 1900) ; of the water-bearing 
strata in the neighbourhood of the Kofu railway station ; of the 
site for a reservoir in Akamagaseki ; of the hot-spring of Takeo 
in the province of Hizen ; geological survey of the magnetite 
deposit of Dorogawa in the province of Yamato; of mineral 
localities of North China. 

1903. Examinations of the alluvial gold district in the 
province of Tokachi, the ChQgoku mine in Hiroshima prefecture, 
the tungsten deposit of Kurasawa in the province of Kai, and 
the Toguchi gold mine in Nagasaki prefecture; geological in- 
vestigation of the Yamanaka hot-spring in die province of Kaga ; 
the environs of Inokashira-«^« near Tdkyo, for the construction 
of a reservoir ; examinations of the oil fields of the Hokkaid5. 

As has been elsewhere noticed, the explanatory texts, bulle- 
tins and other special reports are generally written and puUished 
in Japanese. Works which have been published in foreign 
languages, worthy of mentioning here, are Dr. E. Naumann's 
* Ueber den Bau und die Entstehung der japanischen Inseln/ 
Dr. T. Harada's ' Versuch eincr geotektonischen Gliederung der 
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japaniscfaen Insein* and ' Die japanischen Insein, eine topo- 
graphische^eoloj^tsche Ueberstclu' and * Outlines of the Geology 
of Japan ' compiled by the officials of the Survey. 



II. AO RONOMICAL SECTION' 

Of the 45 prefectures of Japan (exclusive of the Hokkaido, 
Ryukyu Islands and Formosa). 41 prefectures extending; over 66 
provinces have been surveyed, 38 being finished and 3 still in 
progress. Agronomical maps (scale 1 : 100000) of 35 prefectures 
have been issued, viz.; Yamanashi, in 1885; Kanagawa and 
Tochigi, in 1887; Tokyo and Saitama, in 1888; Cliiba, Nagano, 
and Miyagi, in 1889; l ukushima, in i 8qo ; Gumma, Kumamoto, 
and Ibaraki. in 1891 ; Hiroshima, Tottori, Iwate, and Ishikawa, 
in 1892; Yaniaguchi, Osaka, Tokushima, and Nagasaki, in 1893; 
Fukui, Shiga, and Shimane, in 1894; Kagawa, Oiia, and Shizuoka, 
in 1895; Aichi, Akiia, and Hyogo, in 1896; Kagoshima, Insular 
parts of the province of ( )sumi, Nara, and Miyazaki, in 1897; 
Okayama in 1898; Yamagnta in 1899; Ti)yama in 1900. 

Reside regular work, several special investigations have been 
made by this Section. The relations of agronomical produce to 
local climatic and other conditions in various parts of the Empire 
have been studied, and the results have furnished nuicli inlormn- 
tion relative to scientific and economical questions in agriculture. 
Prof. Dr. M, Fhsca and some of the agronomists of the Section, 
were engaged in these enquiries in the years 1886-91. During 
that time, they made practical observation'^ in different parts of 
the Empire, and Prof. Dr. M. Ft:scA published papers about them 
entitled — " Beitrage zur Kenntniss der japanischcn Landwirlh- 
schaft "; '* Ueber den landwirthschafdichen Verhaltniss Japans 
Die Kolonization Hokkaidos " ; etc. 

At the request of the Hokkaido-cho, a preliminary agro- 
nomical survey of the lands fit for cultivation was undertaken 
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in 1895 in the interest of the settlers there, and a systematic 
survey was ftubsequently carried out in the OlA\urO'Aara of the 
province of Tokachi, with the basal map on the scale of i : 25 00a 

Search for deposits of mineral fertilisers ■ had been made by 
the Section in many parts of the country, during several years 
before the establishment of the 'Fertiliser Survey' in 1901, and 
a thorough study of minerals as fertilisers was made, the results 
of which have been reported in the Bulletin, entitled ** Mineral 
Fertilisers" No. I. 

In 1895, pot culture experiments were commenced according 
to the plan already mentioned. Some of the results of tliese ex- 
periments have been made public as a part of the above mentioned 
Bulletin. In the summer of the same year, by orders from 
the Army Head Quarters, a portion of the Liao-tung peninsula 
(China) was prospected* In 1896, a special agronomical survey 
was conducted in the district extendinc; over Tochini. Gumma 
and Saitama prefectures. The principal object of above survey 
was to investigate the effect of the polluted water from the 
Ashto copper mine upon the composition of the soil along the 
flood plain of the Watarase-gawa into which the said water flows. 
During 1899-1901, the soil of Kita-aizu-gori in Fukushima pre- 
fecture was examined in detail with the base map on the scale 
1 : 20000, at the request of the prefectural government. In igoo, 
an examination of the soil of the Agricultural Experiment Statbn 
of Kanagawa prefecture was carried out with special accuracy. 



la TOPOGRAPEICAI. 8SCTIOK' 

The field work of the Topo^Tuphicat Section has been so 
conducted as to be one step in advance of that of the Geological 
and Agronomical Sections. Out of 99 s|)edal maps or sheets^ 
the surveys of 80 liave been fmished. There have been issued 



1 Refer PI. Ill (at the end of this work). 
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67 sheets, and there are three others in course of prepara- 
tion or publication, viz. tliose for Yamaguchi, Hitoyoshi and 
Sendai. 

Hie reconnaissance maps hitherto published are 5 in number, 
and those to be undertaken hereafter are of the Divisions VI, 
VII, and VIII, as mentioned in the account of worlc in the 
Geological Section. 

The tcpograghical maps already issued are as follows : — 
Reconnaissance maps (in Japanese and English) : Division I, in 
1884; Division II, in 1SS7 ; Division III, in 1890; Division IV, 
in 1892; Division V, in 1S94; and Division I (revised), in 
1 901. 

Special Sheets (in Japanese and English) : Izu, Yokohama, 
and Kazusa, in 1884; Tokyo, Chiba, and Shizuoka, in 1886; 
Fuji, Kofu, Maebashi, and Mito, in 1887 ; Ueda, Nagano, and 
Nikk5, in 1888 1 ICitsure-gawa, Toyohashi, Yokkaichi, and Sndo, 
in 1889; Asuke, Na^oya, Toyania, and Ishinomakt, in 1890; 
ShirakaAva, Ogashima, Osaka, Aizu, and Ichinoseki, in 1891 ; 
Akita, Fukuoka, Noshiro, Mi)azu, and Hieizan, in 1892 ; Ikuno, 
Toyooka, Kumamoto, ToUshima, and Hamada, in 1S93 ; Toku- 
shima, Ak5, Oita, Fukushima, Yahiko, and Okayama, in 1S94; 
Sambeyama, Daisen. Oki, and Kagoshima, in 1895 ; HonjS, 
Yoneyama, and Fukui in 1896; Marugamc, and Sakata, in 1897; 
Shibushi, Saga, and Wakayaina, in 1898 ; Miyazaki, Sukumo, and 
KCchi, in 1899; Susaki, Uwajinia, and Kamaishi, in 1900; 
Koshikijima, and Tsunoshima, in 1901 ; Kinomoto, and Nachi, in 
1903 ; Shinjo, Toba, and Sadowara, in 1903. 

lopographical map of the Japanese Empire on the scale 
i:toooooo (in Japanese), in 1897. The same in English, in 
1899. 

Magnetic observations were also carried out over the Main 
Island (Honshu), Shikoku, and KyQshQ, during the years 1882-83. 
The numbers of stations at whidi the Magnetic observations were 
then made were :~ 
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In the Main Island 119 

KyDshu 30 

„ Shikoku , 17 

Sado , 3 

Total 169 

Detailed topographical surv^s were carried out in the dis- 
tricts of the Ikuno mine, in 189O; the coal fields in the provinces 
of Buzen and Chikiveen* in 1S90: magnetic observations in the 
Kamaislu iron mine, in 1891 ; the district where mineral pliosphates 
are found in the province of HyQga, in 1895-96 ; the Ob\h\ro /iara 
in the province of Tokachi, in 1896-9S ; the coal field in the Hirado 
peninsula in 1896; the coal fields in tlu: provinces of Huzen and 
Chikuzen in 1897 ; the phosphate distric t in ihe province of HyOga, 
and the oil fields in tiie province of Echigo, in 1898; the whole 
area of Kita-aizu-gOri in the province of Iwashiro, and the iron mines 
in Fukushlnia and Niigata prefectures^ in 1899; th^ oil field in 
Yuri-gori in the province of Ugo, in 1900; the Hotoku mine in 
the province of Inafaa, in 1901 ; the coal fields of Amakusa-Shimo- 
shima in the province of Higo, and die iron ore district of Duro- 
gawa in the province of Yamato in 1902 ; the Chugoku mine 
in the province of Bizen, in 1903. 



IV. CKXIQCAL SECIIOir 

The results of analyses of rocks, minerals and odier useful 
substances sent from the Geological Section, have been included 
in the explanatory texts accompanying the geological maps, as 
well as in Bulletins; while those of the analytical investigation 
and experimental tests conducted in the chemical laboratoiy, liave 
been made public in special reports. The following are among the 
more important subjects of investigations and analyses made in 
diis Section: domestic and foreign Portland cements; various 
raw materials for steel making; bricks, mortars and concretes 
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(especially, hjMng materials for use in the Yokohama Harbour 
Works and T5ky5 Water-supply Canal) ; analyses of more than 
300 specimens of magnesian and ordinary limestones; analyses 
of hundreds of specimens of Japanese ore, coal, ook^ petroleum, 
etc, 



OIL LAND SURVEY' 

In 1876, B. S. Lyman submitted a proposition to the Minister 
of the Home Department, respecting the importance of an oil 
survey for the development of oil fields of Japan. A staff was 
consequently established, then consisting of fourteen persons, Mk. 
Lyman being appointed Director. 'ITie survey was continued for 
the following three years, during which some of the oil fields in 
the Hokkaido, as well as in Northern and Central Japan, were 
exlpored. 

Although the survey was roughly executed, yet the maps 
issued on different scales gave some hints to the oil men for the 
development of the fields. Since that time, the oil industry of 
Japan remained quiet for a long time, yet steadily proq^ressing. 
It was indeed about the end of 1899, when the majority of the 
principal oil men (or oil companies) in Japan, perceiving ihe im- 
portance of a more detailed survey for the development ot the 
(hI fields, proposed an petition to the Diet asking that such u 
survey should be soon carried out by the Government. Accord- 
ingly, a staff, consisting of twelve persons with a number of 
assistants, was newly founded in 1900 as a departnu nt of the 
Imperial Geological Survey, and the work has bince Icen carried 
on according to a more advanced scheme. In the present jjlan, 
the oil fields of Japan are divided into several Sections, according 
to geographical divisions. A survey of them has been made on 
the scale of 1 : 10000 for tlie general map and on the scale 
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varymg from i : i ooo to t : 5 000 for the detailed portions^ The 
Secti<xis which have already been surveyed are as follows : 
Sect I. Higashiyama Oil Field, Echigo 

„ IL Southern part of the Akita Oil Field, Ugo 

„ III. Nishiyama Oil Field, Echigo 

„ IV. Niitsu Oil Field, Echigo 

„ V. Kubiki Oil Field, Echigo. 
Geological and topographical maps (scale t : 20 000) of the 
first 3 Sections were published wiUi additional maps and descrip* 
tive text accompanied by many illustradons ; while those of 
Sections IV and V are to be published in 1904 (fiscal year). 



STAFF OF TECHNICAL OFFICIALS 
engaged in tti« Oil Land Survey 
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ON THE SURVEY OF THE HOKKAIDO 

The earliest land-survey of Hokkai<I<S was conducted by Mr. 
T. Ins, a well known Japanese surveyor. His work was however 
quite limited in extent. A further systematic survey by Lieutenant 
Day and others was begun in the year 1874, but unfortunately 
was not continued more than three years. Finally, in the year 
1886^ the topographical survey of the Hokkaido^ was again taken 
up. The map of the main island or **Yesso** is divided into 
32 sheet-maps or degre&rectangles like those adopted by the 
Imperial Geological Survey. AH these sheets have been com- 
.pleted and are published on the scale of i : 200 00a 

As regards the geological survey* already in 1862, the mineial 
resources of the HokkaidQ were invest^ated by Messrs. P. Blaks 
and R. PuMPELLV, American mineralogists and mining engineers 
in the service of the Tokugawa Government. Their attention 
was confined to the southern' part of the principal island around 
Hakodate and the Volcano Bay, and the results of their investiga- 
tions are contained in Pumpelly s " Geological Researches in China, 
Mongolia and Japan" and Blake's "Reports and Official letters 
to the Kaitakushi" After an inter\'al of ten years, the geolog* 
ical survey of the HokkaidS was resumed in tlie spring of 1873, 
the work being then carried out under the direction of Mr. B. S. 
Lyman till the year 1875* With the aid of many assistants, he 
made special surveys of its coal fields and other mineral districts, 
and a general exploration chiefly along the sea-board of the 
largest island and across the central volcanic mountain range, from 
the Ishikari valley to the mouth of the Tokachi river. The results 



24 APPENDIX I 

of these surveys have all been published in official reports with 
maps. After Mr. Lyman had left the government service, the 
work was suspended for about thirteen years. But the geological 
survey was started again by ib J lokkaido-chO (prefectural office) in 
1888, under the direction of Mr. K. Jimbo as Chief Geologist. 
The general plan was in full accordance with that adopted by 
the Imperial Geological Survey. Jimb5 and his colleagues were 
engaged in it from 1888 to 1896. They crossed the main island 
in different directions and also went as far as the northern ex- 
tremity of the Chishitiia group, thus completing the reconnaissance 
survey of the Hokkaido.* 

Receiul)', various parts of HokkaidO have occasionally been 
surveyed by the Imperial Geological Survey. A detailed agrono- 
mical survey of the OhiUiro-Aara, in the province of iokachi was 
conducted by agronomists of the Imperial Geological. SurvQ^, 
with special regard to colonisation there. 

1 Refer JiMBo's "General geological sketch of Hokkaido" (in English), and his 
general map and reports ; T. Ishikawa and S. Yukovama's *' Oi« cteposits of the Hole- 
kaidA" and "Mineral research in the Hokkaido" (both in Japanese). 
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ON THE SURVEY OP TAIWAN (FORMOSA) 

The geology of Taiwan received but little attention before 
its incorporation into the Japanese Empire. The works of Gordon, 
Richthofen, Guppy, Kleiiiwachter and others are mostly frag« 
mentary and very imperfect Since tlie establishment of Sotoku- 
Fu" (Japanese Adrainistratton Office of P'ormosa), a Geological 
Survey has been established h\ tiie Department of Industry, under 
the Bureau of Civil Affairs, and Mr. S. Yokoyama was appointed 
to execute tlu; a nrk. At the end of the same year, Mr. Y. Ishii 
was attached to the Survey. In 1896, the number of staff was 
increased, and the work was placed under the superintendence of 
Mr. IsHtl. In 1897, Mr. Ishii retired from his office, and Mr. K. 
Inouyb occupied the position of the Chief Geologist, but only for 
one year. Results of the geological surveys by Mr. Ismii appeared 
in a " Mineralogical and geological map of I'aiwan " on the scale 
1 : 800 000 with an explanatory text (in Japanese), and in liis 
reports found in memoirs of the Department of Industry ; while 
Mr. Inouye also wrote a report of the mineralogical and geological 
researches made by him. At the end of 1898, Mr. Inouyk resti^'ned 
his position, and Mr. Y. Saito was appointed and worked for the 
subsequent three years. Since the death of Mr. Saito in 1901 
from malaria, the work of the geological survey of Taiwan has 
been suspended. Mr. Saito, during his term of service, constructed 
a topographical reconnaissance map (scale i : 400 OQO), which was 
published in 1899 by " Sotoku-Fu." It includes Taiwan and its 
dependent islands in one sheet, and was a work preliminary to 
the publication of a geological reconnaissance map. The auriferous 
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deposits of Zuiho, Kiiikvvaseki and ihe Kiirun river, and the coal 
field of northern Taiwan, and the geology of the Hoko group 
(Pescadores) were also examined and reported with special ac- 
curacy by late Mr. Y. Saito. 

The topoorai hical maps (scale i : 20CXX)) published by the 
War Department were employed as the base of the geological 
survey, together witli auxiliary topographical works executed by 
the staff of the Survey. 

Besides tiie works of the Geological Survey of Taiwan, 
*' Geology of Dependent isles of Formosa " has been written by 
Prof. Dr. 13. Koto, and " Geography of Taiwan and the adjacent 
islands " has been compiled and written by Mr. T. Ogawa. in 
which are contained some references to the geology and agronomy 
of Taiwan. 
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A 

CATALOGUE OF EXHIBITS 



(1) MAPS 

BaoannaJiMttM topographical aadgmtogiaJ maps (gcile 1401^000): 

n, 

m. 

' » IV, 
V. 

Sp«cial topographical and geological maps (Scale 1:200,0(K)).: 
SootUm KfiiwftiTh^i 

ft Ecn^Oi 

„ Fukushima, 

„ Fukiii, 
„ Miyazu, 
Hieizan, 
„ Osaka, 
» Wakayama, 

» Tokrahima, 

„ Oki, 

Okayuna, 

Mariigame, 
„ Kochi, 
„ Uwajinia, 
„ Oita. 

Miyazaki, 

Fukuoka, 

8aga» 
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Stootion Kumamoto, 
ft Eagoshima, 
„ Koshikijima. 
Topogmphicai map of the Japanese Enipue (Scale 1:1,000,000), 

Geological „ , M ( ), 

QeiMral map ibowing orography of the Japanese Empire and dqpUu 

of the innomidtiig ooean bottoms (Scale 1 : 2v5OO»O0OX 
Agnmomical maps (Scale 1:100,000; in Japanese and English): 
Mnsashi province (northern part), 

Sagami „ and the southern part of Masaabi provinoe, 

Owari and Mikawa provinces 

Kawachi and Izumi „ and the easteni part ol Settsu „ , 
General agionomieal map of the Japanese Empire (Scale 
1:500,000; in Japanese and Englisli) in two parts, with the 
table showing distribution of the cultivable and caltiTatsd 
laada 

Oensial map of known dl and gas field of the Japanese Empire 
(Scale 1 : OOaOOO), 

Geological and topographical maps of the oil field ef Japan 
(Scale 1 : 20,000 ; in Japanese and English) : 

Section I, Higashiyama oil field, Echigo (with profiles). 
M II, The soiuhorn part of Minami-Akitagdri, Ugo 

(with profiles), 
„ III, Nishiy ama oil field, Echigo (with profiles, 
detailed maps, etc.) 
Belieb of the Volcano Bandai,' before and after its eruption 1886, 
(horiaontal scale 1 : 60.000 ; vertical scale 1 : 35,000), with the 
reference map (scale 1: 50,000), 



{2) EXPLANATORY TEXTS, BULLETINS, 

REPORTS, ETC. 

Kiplanatory text to the special geological map of the 
Section Eamaishi, (in Japanese) 
„ Akita, » 

* The reliefs arc inadc of genuine JajNinc^ic papers after gyiisuin inodelK. 
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Section Honjo, (in Japanese) 

Sakata, » 

M 

„ Fukui, n 

Miyazu, 
„ Hicizan, 

n 

„ Wakayama, ,» 
,t Ikiino, n 
I, Toku^iiimu, M 
Oki. 

Okayama. 

„ Kochi, „ 

Uwiyimai 

„ Oita, „ 

it Hiyazaki, 

„ Fukuoka, »» 

n Saga, „ 

„ Kumamoto, » 

„ Xagoshima, „ 

y, KMhikijima, » 

Ezpknatory text to the agionomioal map of the 
Muaashi provinee (northern part), (in Japeneae) 
Sagami province and the aouthem part of Hoaaahi province, 

(in JFapaneee) 
Owari and Hikawa provinGca, (in Japanese) 
Sawacfai and bumi „ and the caatem part of Settsn 
province, (in Japaneae). 
Explanatory text to the geological and topogiaphical nap of the 
oil field of Japan, 

Section I, Higashiyama oil field, Echigo (in Japanese), 
„ H, The southern part of Hinami-Akitag^ii, Ugo 
(in Japanese), 

Bulletins of the Imperial Geological Survey of Japan, 
Vols. IX-XVI (in Japanosp), • 
Beporc on the geology of Ikuiio Mine (with mapaX (in Japane8e> 
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Ontlinee of the geology of Japan (deeeriptiye text to accompany 
the geological map of the Japaneee Smplve on the ioale 
1:1,000,000), 

Beitrage zur Kenntniss der japanischen Landwirthodhaft 
Von Ti9t, Dr. M. TESCA» I. Allgemeixier Theil. 

n. Specieller 

Photographic portraits of the personnel of the Imperial Geological 
Survey of Japan. 



(3) MINERilLS 

The specimens, here exhibited, are a portion of Mr. T. 
WAD AS collection which contams the most complete and finest 
specimens of Japanese minerals. They include nearly all the 
mineral species so far as found in Japan, and are classiiied ac- 
cording to F. GROTH'S system with their correfponding looalitiet 
as Ibllowa: 

I. ELEMENTS 

1. Graphite Kawai, Ilhla» 

~- NatiTe Sulphur Toiiatjo, shfnano. 

?>. ,, Shirnne, Koxiike. 

4. Native Arsenic Akatanl, Eehixen, 

M in Liparite » 

n. Native Bismuth JkttHo, Tnjfmti. 

7. Native Platinum YHhariijnicn, IMkaH* 

8. Iddoanine » „ 

9. - Vative Copper Omirwtawa, JUkuehu* 

10. „ „ In Slate MaUimine, MyUga, 

11. Native Silver In Quarts 

Oeode Innai, Vffo» 

12. Native S ilver on Aigttiti* 

ferouB Quartz Vein JL uho, Tojima. 

13. Native Mercury in Sandstone JTt/utffr. 

14. Gold Nugget JCxashi, KUmitl. 
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15. NatiTe Gold oo Quuti YamtiffintOf Osumt, 

16, „ n n H ZttihO, Taiwan (X^mioaa), 



II. COMPOUNDS OP SULPHUR, SELENIUM, 
TELLURIUM, ARSENIC, ANTIMONY 
AND BISMUTH 

17. Bealgar Mot^i, IHkuzetK 

18. Orpiment Osorexnn, Mutsu, 
19> Stibnite Ichinoktntm, Tyo, 
20* „ f, „ 

22. „ n n 

23. BiBinutbiiiite in Calco-qaartz- 

ose Vein Samiotftkef Buxeu, 

24. Molybdenite Shirakawftf Hida, 

25. „ Knwaehff EeMgo> 

26. Blende with Caleite on 

Bodi Czyetal Aggiegate Ani, Ugo, 

27. Blende Shiraitn, Eehigo* 

28. „ with Bhodoehroeite Snimyoji, XTgo, 

29. Pyrrbotine YoHhinku, liifrfut. 

30. Pyrites OMnrnzawa, Hikuchu* 

31. f V/o, Ixumo. 

32. „ Sagif Ixumo, 

33. „ Anif Ugo* 

34. „ ^ftndotif^ JEehigo, 
3d. Mazeaalte ^nl, l7|ro. 

36. „ Osarfneawa, Jtikuehii, 

37. Arsenopyrite JPuriffum, Mikawa. 

38. Galena and Chalcopyrite on 

Rock Crystal Af;;gpregatp Anif UgOm 

39. Galena and Ahodochiosite 

on Breccia Ktwatanif Kaga, 

40. Galena with Chalcopyrite and 

Caleite Iktfra, Uyo, 



J4 CATAIjOGUE of FA'HIBITS 

H*. Xnnie XM«lll|r 

41. Aig«ntite in Book Oryttal 

Dnise Iktino, Xajima, 

42. Argentite in Bock Crystal 

Druse Aikawti, Sfitto, 

43. Chaicosine Omodani, JSeMfeett. 

44. Fetzite in Quartz Vein 

(Tellniic Ckdd) ftefantnf, Htkuxen* 

45. ^wtwW Kamagaertf Tmtmto, 
4& n in Caldte (f^hikokn)* 

47. ntwwAlMMf Oknefii, SrifHuma* 

48. Bornite Tkutw, Tajhun, 

4;t. Gbaloopyrite -4"i> tlero* 

50. „ with Bock GryBtal 

Aggregates Kuriyamn, ShiinofsHke* 

j1. Chaicopyrite in Rock Crystal 

Aggregates Arakawa^ Ugo* 

52. Chaloopyrite wifh Book 

GryttRl Aggrogatoo ,> n 

53. MatilfUte in Qnuti Vein KuHyamn^ SMnuufsitkt* 
•>4. Jameflonite. Iunn4f Vgo, 

'>5. Pyrargyrite in ftuartz Vein „ „ 

56. Tetrahedrite on Book Crystal 

Aggi cLiates Kinta, Buiiffo. 

57. Stf phauite in Rock Crystal 

Gcodes with Pyrites Imwi, Vgo. 

58. Stephanite » » 

59. Stannite on Chaloopyrite Ikuno^ Tnjlmtt, 

III. OXYGEN-COMPOUNDS OP ELEMENTS 
(10. Bock Crystal Otomexaka, Kai, 

<!1. 
G2. 



n 

(:4. „ 

t»5. „ 
C6. „ 



M n 

IfaruthinM, Htieen* 
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No. 

67. 

66. 
69. 
70. 
71. 
72. 
73. 
74. 
7'). 
76. 
77. 
78. 

7n. 

80. 
81. 
82. 
83. 
84. 
8a. 
SC. 
87. 
88. 
89. 
IK). 
91. 
92. 
93. 
94. 
95. 



Bock Crystal with Actinolite 
Enclosures, (Praae) 

Eock Crystal 
Smoky Quartz 



M 



n 



AflMthyat 
Xose Quarts 
Ferruginoni Quarts 
Chaloedony 



Tridymlte 
Eutile 

CSaatiterite on Sandstone 
Caaaitoite (Stream Tin) 
Fyiolnaite 
Sapphire 

Hematite (Specular Iron) 

Cuprite 

Chalcotrichite on Malachite 

Tenorite 
Opal 



Hyalite 



» 



SQieeons Sinter 

Mangaaite 

Limonite 



Toki'iHOrff Kai. 
Kimpuzftn, „ 
Xfietji, Jlino, 
Taluvya mn f „ 
TtrntOsamij/auM, Omi. 

u n 
Obara, Jwaki. 

Santtwft, Bikuchu* 
Aikfiwa, SndOm 
Xiifani^ Kaga, 

Of/tnu'. I'-.f-n. 
I si I iq II III i ffd uta, II iyo* 
Tiikiiytumi, Mi no, 
Iktkaflo, llitachU 
Tnkayama, HiUm, 
Nfwtnbeiiif ShiribeM. 
SDnkayatmi, Mino, 
St'ii n ( Uf liUiunhiu 
Xishi-UidUf Seti8U* 
Arnh furft, Ifgo. 
JCo.su k((<, /»' ih'iit'hu* 
Tsumt. J{u%('n, 
Xotani, Kaffti. 
Tttieyama, J£fc/tu. 

n It 

» If 
Owmii, Mf$tsu, 



IV. HALOID SALTS 

UG. Horn SUver on Manganese 

Ore Tsuhdh'i, V{fo. 

97. Fluorite Obitui, Jiungo. 

9S. „ IkUiw, S^ima, 
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IT*. 

99. 
100. 
101. 

102. 
103. 
104. 

10. }. 
106. 
107. 
108. 
109. 

iia 

111. 

Hi. 

ii;i. 

114. 

11. '). 
116. 
117. 
118. 
119. 
1*20. 



121. 

1-22. 
123. 
124. 
125. 
126. 
127. 



V. CARBONATES. MANGANITE AND 
PLUMBATB 

Iceland Spar 

M 
If 

M 

Calc Sinter 
Dolomite 
MaG;ne8ite 
Saiithonite 
BlM»dodin»ilto 

Sidflrite 

Witherite 

Aragonite 

Ccrussitc on Quartz 
Cerussite 
Malachite 



Asnrite 

Friloniolaiie 

AsboUte 



WnrokuiHt, Rikuehn* 
Ottrtruxffwaf „ 

An if f'(/o. 
Maze, J'^vhigo* 
Kawftrh /. Hittwh i . 

Kuiuitani, Kaga* 
KaviioUti, Jiida, 
fkilmyt^ Vffa, 
Knraianf, Ktifftt, 
VehiiwkueM, Bungo, 
ihnorh Twami, 
Tttiiftfthi, I'f/o. 

Kififimnofif Vyu, 
Amkawttf „ 
Jiisati'ichi, „ 
Ani, „ 
Hlyoshif BitrJw. 
JfTuuutdate, Ugo* 



VI. SULPHATES, MOLYBDATE AND 
WOLFRAMATES 



Barytes with Jamesonite 

Enclosures 
Barytes 



Wulfenite 
SeheeUte 

„ in AxgentifenraB 
ftnarts Vein 



Aikttuuif Sffffa. 
Osat'itxa ivoo /»' / k uvh u . 
Kami-WakOgOf EeMxcHm 
Kamikamf Xai. 

SantuOake, Buxen* 
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128. 

130. 
131. 
132. 
133. 
134. 



111'). 
136. 
137. 
138. 



Finnic 



Scheelite in AifentUiMNnu 

Quarts Vein 
Beinite 
Wolframite 
Terbente in Q,\iMtz 
Ahmite 
linuite 
Gypsmn 



Ikttno, Tnjhu't. 
Ototiirxoh'H, K<ii. 
Tithuff/amft, Mhio. 
Kuvanawa^ Kui, 
TotfhUun'd, Mnrhua, 
Arakawa, Vao» 
Yagaaawa, Kaf. 



Vil. FERRITBS 



Chromite 

„ in Serpentine 
magnetite 

It in dnartnte 



lakvyn iita, ( 'h ikuxtn, 
Mukaum, Jburi, 
Ktinmisltif Hikuchik* 



VIII. PHOSPHATES, ARSJi NATES, NIOBATES 
AND TANTALATES 



139. 
140. 
141. 

142. 
143. 
144. 

14.). 

146. 
147. 
148. 



FeKgnionite 

Colnmbite 

Apatite 



«* 



Fyromorphite On totfti* 

porphyry 
Libethcuite on Bock Crystal 

Aggregates 
Vivianite in Clay 
Viviaaite 
Soorodite 



YammwOf HitaehU 
Mitfanioto, KaU 
AhUIo, SlUmnHawke, 
KtirokuiHi, SagamU 

Kami oka, Jlifla* 

ArnkdWftf ('{/o, 
KitupOxnUt Jliyu, 
Ash to, Shimotmtkp* 
Kiui^t, Jinttgo* 



14:). 

150. 
lUl. 



IX. SILICATES AND TITANATES 

Hemimorphite Kiufo, itHinjo. 

Andalusite in Pegmatite Inhikuwa, Jwakt, 
Topaz in Intergrowth with 
Smoky Qnarti Tauokamii/mmt, omi. 



CATALOGUE OF EXHIBITS 



No. 

152. 
J 5:1 
154. 
l.*)5. 
156. 
157. 
158. 
150. 
IGO. 
IGl. 
VJ2. 

I m. 

u;-}. 

IGj. 
166. 
167. 
168. 
169. 
170. 
171. 
17-2. 
17;?. 
174. 
175. 

176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 

186. 



TopAs 



LoculUy 

Tanokamiyauiu, Omi, 



ft 
»» 
tt 
I* 

n 



If 



SAtoUte with Asinite 



If 



It 



TouzmaUne 



Lievrite 

n 

Spidote 

H 

VemiTianite 
Danburite 

Garnet 

»» 

„ in Druse with Diopsido 
and Quartz 
Oamet 



If »i 

Yanmuraf Hyitgaw. 

It i» 

Tithatftt inff. I//JIO. 

Ishika way a mu, Iwaki, 

iioahoda oy/, Sh inuno, 
Xdweki, Nityafo* ' ' 
KanUoka, jiida. 

KmunUhh .Jtikuehu. 
Kiurtt, Buago* 



»» 

OMra, 



tt 

n 



„ In PAgmatLte 
Azinite 



Biotite 
Zinnwaldite 

Muscovite and Smoky 

Quarts in Qrthockfe 
Hmoa^te 



S/i i m oh oyi, yayato* 

KofWifM, Jtikuehu* 
Iit/t,ikawayttma, Iwakl» 
YrtuMitoop JiHachi. 
Iskikawnynnitt, Iwuki. 

Obhut, Jiunyo. 
Ytunriur/i, llyHya* 
Obira, Jiuttyo, 

JI i f/a IN otOf Ko i. 
Xanokftmiyatiut, OmU 



» 
If 
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187. 

188. 
180. 

190. 

i;»i. 

192. 
193. 
194. 

in."). 

106. 
107. 
198. 
190. 
200. 
201. 
202. 
203. 
204. 
20.5. 
206. 
207. 
208. 
200. 
210. 
211. 
212. 
213. 
214. 
2 la. 
216. 
217. 
218. 
219. 

220. 



ZMMiifir 

Chkiito M Bruie in 

MagnetitO KawnlkhL Ttilcuchu* 

Talc Offitshif iffxf'ii. 

Cordierit© in Volcanic Ejecta J x^'/'i'^'f/'^ni/ry, nhinmut. 



Finite after Cordierite 
Diopside and Epidote in 

Dnue 
Hed«nbeKgite 

Aagito 

»♦ 

Wollastonito 
Rhodonite 

ActinoUte 

n 

HoniblfiiLdo 

•* 

M 

Bnyl 



Qrthoclase 

«> 

with Smoky (Quarts 

Orthociase 



OMra, Bungo* 

n » 
TnteHUInnyam a, ShiiumOm 

Kami'SfitiOf Ktii. 

JKoNi h/nfff(inlf Mino* 

Itntiti, t (JO. 

GorSfsuyamftf Jyo* 
n w 

Hlyathif BitehS. 
HakuMn, Kaga» 

jBhikawayaftta, Iwakt, 
T(9Hohamiyama, Oml, 

Mi yd iiHttit. Kai, 
Tfnwkamiyanut, Onii* 
» n 



ti 



wifh Smoky Quarte-STrnv/t Mhw, 



Amazonitone 



Anortkite 
Titanite in Diorite 
Apophyllite in Druse in 

Tuff 
Apophyllite 



MiynmotUf Kai, 
Sh fodfff Sh i It a tio. 
Iwojhiri {f'o!f'ftno Itdamlii), 
Miyn/cejinifif Jxu» 

MnxCf Evhfyo, 

H It 
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2-21. Apophyllite and Analcime 

in Druse in Tuff Mtixv, JCrhigo. 

*222. Chabasite Hinhikavi, Sfitnuma. 

■I2'3. Analcime Maze, Echlgo* 

224. Heulandite Ogagawarttjimn {Jk»i4n Js- 



SPECIMENS OP LARGE SIZE 



64S, 


Apatite and Book Cryital 






on Copper Ore 


Ashfo, Shi niotsuke* 


CAU. 


Stibnito 


Ichitrnkawat J go* 


G."»l. 


Topaz 


»» »» 
Takayama, Mfno. 


G52. 


Stibnite 


Ichinokawa, Jj/n. 


653. 




n f« 


654. 


Sock Cryital 


Kurasftwa, Kat* 


655. 


M (f 


•f ti 


656. 


H H 




657. 


ORleite, Blende and Chal« 






copyrite 


Aiif, f^ffo. 




Alabandine 




r,y.}. 


Quartz after Barytes 


.1 rt/.'/iwti, „ 


(iGO. 


Danburite and (Jamet 


OhifKf Jiitityo. 


(iCl. 


Khodochrosite, JBiende and 






Pyrites 


KuratatUf Kagn* 


662. 


ApophyUite and Analcime Maze, Erh igo, 


663. 


Caioite 




664. 


Bock Qrystal and Stibnite 


Ichinokftwft, Iyo» 


665. 


Galena with Fyritei, Caldte 




and Quarts 


Tiah'fi* Cf/o. 




Reinite 




GOT. 


Rock Crystal 


JCut'tiMiurHf Kiii, 


CG8. 


Axinite 


Obiiutf liungo. 
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(4) ROOKS 

The specimens of rockSj here exhibited, include most of 
the typical ones found in Japan They are arran^jed according 
to their geological formations with their corresponding localities 
as follows: 



A. METAMORPHIC ROCKS 



I. GNEISS 









225. 


Gianitlc Gndn 




226. 


»♦ »t 


Kamt'KSeM, HHa4!hi* 


227. 


Augen-gneiss 


Sh ioda , A wajim 


228. 


Porphyritic Gneiss 


Tftkfftdf S/iinnno» 


220. 


Biotite-gneiss 


Kamnrl ft, f wnkh 


230. 


Muscovite-gneiss 




23!. 


Mica-Bchist 


Sh iitnh- m a ts uka wa, IwakL 


232. 


„ with AndaUisite 


JlfiHi', Jltttfchi. 


m 


Mica-schist 


Mtmkubo, Totomi, 


234. 


Crystalline Umsstone 


itrtfcanuM, Iwaki, 


235. 


dpolitte 


KamharaiUge, Hida* 


236. 


Amphibolite 


Tamadare, HUaehi, 


237. 


Amphibole-gneiss 


n »» 


238. 


Amphibole-sehist 


JMxmni, Jwaki* 


239, 


Oaartsite 


If » 



II. CRYSTALLINE SCHIST 



Seridte-sehlst 



240. 
241. 
242. 
243. 
244. 

245. Piedmontite-quartzite 

246. Glaucophane-sericite- schist 
247. 



Fiedmontlte-eohist 



Ihkuthima, Awa (SMkoku), 

SttrnOf Jfusftshf. 
Oboke, Ju'ft (ShikokHj, 
Toktttikiiiiff, „ 
Mfurnio. MuHaahi. 
Tokiis/iitnn, Awa (ShikokuJ, 

»» fi 
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248. Foiphyritic Seridte-gxifiiBs Mie, Uixen, 

249. „ „ „ 

250. Spotted Graphite-schist Yonaxe, MuauithL 
2jL „ „ Mie, Hlntn. 

252. Graphite-schist » » 

(Shikoku), 

354 Spotted ClilDiite-am^boUto To^im/i /lit /Yf Awk (Shikoku), 



Yrtnnxe, MuMn»l*i» 



B. SEDIMENTARY ROCKS 

I. FAL^.OZOIC 



256. 
257. 
25S. 
259. 

2()0. 
2(11. 
2G2. 
2*;:{. 
264. 

2(>G. 
267. 
268. 
269. 
270. 
271. 
272. 
273. 
274. 
275. 
27{J. 

277. 



Amphibolite 
•t 

Pyiozenite 
Czystalline LimestoiLe 

Adinole Slate 

duartzite 
Schalstein 
Badiolariaii Slate 
Limestone 
Sdhalstein 

I* 
ft 
If 

Gieywaeke Sandatone 

Hornstone 
Limestone 

Schwagerina Limestone 
Brecciated Limestone 
Metamorphosed Limestone 

with Augite (Sahlite) 
Clay-elate 



*« 

n 

»» 



MIlMra, KBsuke, 
Xeffisfii, Itrakt, 
Httkahara, KOzuke* 
Mftffumip Hitaeht, 
Yuxttriharaf KSxuke* 

If f) nihil, 

J I ih I I'll, 

Ut'ihfinif 
JCodnu'.'i, „ 
Shftitum4, Wakattfu 
Kttrodn, KOzuke, 

Kodnira, „ 

Mft m'f Mh HttMh /. 
Tfikoxu, liikuvhTu 
fOffffihftrftf KOxuke, 

Yonii. 

K'Ufali:un, „ 
Akantth'tif Mhio, 



OkniMkiymutt, Yamnshiro, 
Anhio, SfiifMttMtke, 
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Wo. 


> urn (* 


J,ornlllj/ 


278. 


Ottrelite'Slate 


MiyatUt Jlitui/iu 


279. 


MicaHBlate 


YantafiurhL ., 


280. 


Homstone (Metamoxphosed) Xf/nhlnh-v, 1 ti ittfts/i no. 


281. 


Andalusite-siate 


Sh itutMHf 1 a m usfi it'o» 


282. 


Cocdiaite-date 


Okfixrtkiifauittf „ 


283. 






284. 


Micaoeons Sanditone 


H'aymna, Rikuehu* 




II. 


MESOZOIG 


285. 


Shftle 


Jntifi if It / A" uxvH . 


28€. 


Clay-slate 




287. 


Shale with BaoneUa 


Sttkawa, Tona* 


288. 


Sefaalrtein with Fentacri* 




nuB 


Aitlumtitf Btizetu 


289. 


Schalstein 


Jiofihiro, Jfagato, 


290. 


Conglomerate 


ihtnmi, Tamjo. 




If 


I'amdHoi, yagatu. 


292. 


»♦ 


'I'tnlai, Shimitio, 


293. 


Trigonia Sandstone 


Ku i o/ctui'ftrhi, „ 


294. 


Sandstone 


Jiinnfo, Awaji, 




n 






Sandy Shale 




907 


Silioeoiia limestone with 




Fomminifeca 


HftotmtfH, Sututga, 




111. 






J. 


Tertiary 


298. 


Marly Limestone 


Jsoimtr/i, Awfi fHoHs/tuJ. 


299. 


Limestone 




300. 


Calcareous Sandstone 


Xfntfttsttffff III ftf Jlixen* 


301. 


Cong^lomerate 


litht. Miisimhi* 


302. 


Sauddtoue 


itsnk'tiivitif „ 


303. 


M 


mike, Vhiktiyo. 


304. 


fl 


fUtfbuya^ Bfehu* 


305. 


Shell Conglomerate 


M&mi, JMkaH, 
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30'). Shale with Foswi Shells Yumoto^ Ju aki. 

3U7. Calcareous Tuflf Kaittuka, Awa (IloiutfiuJ. 

308. Tuff Breccia IftmtnUf Tfijinta, 

309. Tuff YumotOf Hagami* 
3X0, „ Vra^, „ 

2. (^Mofenuiry 



311. Loam 

312. Sand 

313. Gravel 



Sftibuytt, MusashL 

It M 

n i» 



C. ERUPTIVE ROCKS 
I. PALiBO-ERUPTIVB ROCKS 



314. 


Granite 


Odaf JlUachi. 


315. 


Granitite 


SumotOf Atvaji. 


316. 


HoniUeiide<Ciaiiitite 


AshiOf Shimofsukt'» 


317. 


»» 


K(nui{/tnn4tf Tmigo* 


318. 




Kui'ita, „ 


3iy. 


Forphyritic Granitite 


» « 


320. 




KttmigoH, Mttnehi, 


321. 


Gfuiito with AUaaite 


JSdojinmehif Yama^iro, • 


322. 


ApUte 


Maexaufa, Kai, 


323. 


Gxaphio Gmnite 


Jghikairnyamaf IwaM, 


324. 


Corsite 




325. 


Mica-diorite 


Yunofakf, „ 


326. 


Quart^-diorite 


iMhigoymnaf Awa (JlonaiiuJ, 


327. 


Gabbro-dioiite 


JlitieokttuanM, „ 


328. 


Gabbro 


•I *» 


321). 


Norite 


Sk iiHla, AwaJL 


330. 


Feridotite 


Saima^u, MUachi* 


331. 


n 


Ono, Higo, 


332. 


tf 


Maehiya^ Mttaehi, 


333. 


11 


n n 


334. 


ft 


n It 
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33.'). 
33(1. 
331. 
338. 
339. 
340. 
341. 
342. 
343. 
344. 



Opbioaldte 

Quartz-porphy ry 

Ho m b lende>porpliy rite 

IHabaBc 

&ugite-porphyrite 



FouFohito 



Kanasakif JIutfafthi, 

KuL II ii<>. /fidff. 
Jlaue, Mummhi. 

Misaka, KaU 



II. NEO-BKUrriVE BOCKS 



345. 
346. 
347. 
348. 
349. 
350. 
351. 
352. 
:i.")3. 
354. 
355. 
356. 

357. 

358. 

35'J. 
300. 
3(;i. 
36-2. 
363. 
364. 
365. 



liparite 



BhyoUte 

Kedmonttte-rhyolite 
PerUte 

Pumice 

Trachyte 

Dacite 

Mica-andesite 

„ with Garnet 
Homblende-aiidesite 

(Hanma Iate) 
HbmUende-uidente 

(Hanma Lava) 
Homblende^deiite 

(Shirane Lava) 
Homblende-andMite 
»» 

(Hakusan Lava) 
Audesite-Obsidian 
Obaidian 

Sphenilitie OMdlan 
PiopyUto 



.S7< it'd u ImotHu At. 
Ashlo, „ 
OUtgtri, Shinano. 
KarutmwasMttdeH, ShimnM. 
Kurogamiyamftp JffisteM* 

Tashlmftf Ixu. 
TMtn'u/iff, ISiniuki, 
Kumaftakti, Ixu, 
Yutuft/fnno. svni i/A'/. 
AnamuM/i lomato, 

Ikaho, KBxuke, 

Jlarunafuji, „ 

Shhui 11 f. Sh hnotuyke* 
llitlak*', Hiffo, 
AoHoyama, Iwami. 
Jfttkitsffit. Kftya, 
Ikaihthn, Ixu. 
tt'adatogr, Sh iiuitio, 
YugaMMM, Ixu. 
Ikuuo, Tttjimtu 



uiyiiized by Google 
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Ko. ynmp J.nrnlUff 

366. Pzopylite Ytif/'r.sfihftn, rzit, 

367. „ \u(junntak4'f Sinjami, 

368. Pyroxene-andesite (Iwaki 

Lava) InrnkimN, Mtititu* 

369. Two-pyrozezi6-andeaite KnarMm, „ 

370. „ (GhokaiLa^) CMhalmn, Vxrtt. 

371. OUvme-pyrozene-ftDdesite 

(Iwate Lava) Iwtttemu, JUkueha. 

372. Two-pyroxene-andciite 

(^0 Lava) Zaomn, Mlkuxetu 
374. Two-pyroxene-andesite 

(Bandai Lava) Bdnduisati, Juatihifo, 

374. Olivine-pyroxene-audesite 

(Nasu Lava) yasHMUHf S/iimottfuke» 

375. Augite-andesite (Asama 

Lava) Jgainntfamaf IShinatw* 

376. Cordiflrite-beanng Ejeota 

(Shyotite) „ »' 

377. Pyrozene-andente (Nantai- 

san Lava) t'huxeitji, Shimotttuke, 

37S. Pyroxene-andesite CYatsu- 

gatake Lava) ihhi4ii, shiintiio. 

379. Pyroxene-andesite Komehaini^ ,Say(unU 

380. Two-pyroxene-andesite Toiuuutwa, „ 

381. Pyroxene-andesite (Amagi 

Lava) tHzSilOf I»u» 

382. Pyyozene-andeaite ^"Hft, Xiao, 

383. Mica-pyioxene-andeBite 

(Daisen Lava) JJtiUeH, Jloki. 

384. Pyroxene-andente (Aeo 

Lava) Wochiki, Jliyo, 
3tij. Pyroxene-andesite (Aso 

Luva) AsoSukddakvt Jiiy9» 

386. Fyioxeue-andesite Kngf^t>imn, Satunutn* 

387. (Otake Lava) fittktii-ftjima, „ 

388. Sannkite Koktitm, Sanukt, 

389. Enstatite-andente Chanhi, SltifnOm. 



CAIALOGLE 

390. Boninito 

391. Flagioclase-basalt (Fuji 

Lava) 

392. Bomb 

393. Ropy La^ 

394. PhangrocrystalHne Bomb, 

oovered with Black Lava 

395. Btonlt 



398(a). „ 
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fPffanrtwrtrrtJima (Bouiil J*- 

n •! 

Tfttnaikwgurt^ Kai, 

GembudOf Tftjima, 

fhffttroM'fH* Jxtt, 

J hi ikon ji ma, Ix n m o, 

iigntMjfaimu Iwtimi, 



(5) FOSSILS 

The fbllowing an flome of the dhaiaetoriitic fooBtla hitherto 
Ibimd in Japan, and xapreaent the Japaneoe typei of foarili em- 
bedded in the strata, langinff from the Carboniferous to the 
Tertiary. They are arranged according to their geological ages 
with their corresponding localities : 



I. PALEOZOIC 

CiO'lioiiijt yiiiis 

39!). Fusulina japonica (iioi>h. Akftnaka^ Minn, 

400. Schwageiina Verbeeki 

fi'einif: ^ „ 

401. Lonsdaleia Akasakaensis 

Ynhc „ „ 

402. lithostrotion sp. THUkitatr, JUkuiten. 

403. CampophyUnm sp. S«»m»l»», „ 
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404. Pioductus sp. Sefamni, Ilikuxen* 

40r>. Bellerophon sp. Akosnka, Mitw, 

406. a. Chemnitzia sp. ) 
b. Murchisoiiia Bp. ) 

407. Trilobite (FMlUpsia sp). Ariim, Jtlkuxen, 



IL MESOZOIC 

1. mame 

40S. Fseudomouotis oohotilca 

(Keyseii.) Teller Stwiway Ititchi}, 

409. Daonella Kotoi B. v, Mojs, Hitkawa, To»a* 

410. CentitM nkawamu R v. 

411. AipidltM (Anondtes) 

Oottschei J^. v. Mojs. Tnaif Mikwten, 

412. Dictyophyllum japonicum 

y<'l: I'aiiMitoi, Nagatn, 

41"'. Baiera cf. paucipartcla i* ,t ■ ■ 

414. Asplenium Bosserti I'rcsi. 

2. Jurassic 

415. Cydolites vg» MIgaehinnganOf Nagano. 

416. Tiigonia V^oostata HogoHra^ Rikurhu, 

417. Harpocerai ap. MghUttnh'tii/fimnf yiagato, 

418. Ferisphinctes sp. Xngano, lUrhizen, 

419. Onychiopsis elongata f''^.'/^. YatNtf/ififnti. Kagn» 

420. Asplenium argutulum //»•• Shhno. !<<uin, 

421. Nilssonia nipponensis Yok. OkdminO, mUn, 

422. Podozamitcs Reinii (jeyl. „ „ 

423. Gingko digitata I'"/- » m 

424. Gingkodinm VaiUiontI Yok, Shima, Kagu, 

425. Peooptttfal ezllis PhUt, „ 

4-26. Bimitee Eotoel Tck, Tani, Eehixen* 
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Brume XoMltttf 

A. Asplenium wbitMeoM 



b. Nilssonia ozoana T Kitget, 
c Taeniopteris sp. ) 

3. Cretoceotur 



438. ThamaaatoMa ap. SOiiraiM, Toga, 
429. Pygi iru a aalatlaiia ^<>*A* Torifwau, „ 

43(X Avieola Kuradae Tok. Kagahara, KStUke* 

431. Tkigooia pooiUifomiii Turfr. „ 

432. „ „ „ lanotWf Awa (Shikok^J, 

433. Nerinea cf. Visur^S f*niner Sakfrfft, ToM^r. 

434. Desmooeras Damesi -frmbo Afffahiitfii, IVn/tio, 

435. Puzosia pianulatiforme „ i, » 

436. Fachydiscus Haradai n t* » 
4.17. Faohydisons sp. Kagahara, KifzHke* 
436. Tdfaganitta aphaaioiiotiia 

«A*mM Tubarigawa, It^ikarL 

439. a. Gaudryceiaa Umatnm 

b. Scaphites jnanmlas 

440. Anisoceras Haradannm 

Yok. ^ „ 

441. AniBOceras sp. (aff. A. in- 

dicmn Fwh.^ Kagahara, Klhsuke, 

442. Hamitea yubamiaia Tahe TObari, UMkarL 

443. loooeianiiisNaitiiHaiBl l^oit. Vrakawit, Midaka, 
444w Faoqptiaia Gaylariana^oiA. Saka$ioa, Tosa, 

445. ZamiophyUiim Bvehianom 

III. CAINOZOIC 
1. TerHar^ 

446. NummuUte javauus Ver- Ogasaumrajhna (Honin 

beek lands). 



so 
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447. Sohizaster nummuUticua 

448. Linthia nipponica Yosh. 

449. Deudrophyllia sp. 

450. Fentacrinus Stem. 

451. BhyndiQiMlla pdttaflca 

452. Pecton laetus Goufd 

453. MytQus giayanuB IM\ 

454. Fanopaea generosa Ooufd 
45r>. Conchocele disjunota^'fa^*- 
4.')G. Clavagella sp. 

4.')7. Vicarya callosa .Varfens 

4")8. Brachyura sp. 

459. Oxyrhiiia sp. 
46a Leudfloafl n. sp. 

461. lithothmmniwin Bp. 

462. Hyriophyllum n. tg. 

463. C^iniphyllum pyramidale 

0<">p. sp, japooicum AWi. 

4<>4. Trapa n, sp. 

460. Acer palmatum Jli- 



( PfffiHawnrnJima 

lit mi h), 
Miynta, HitaeM, 
KiMhimoio, K4L 



(JionJn /«• 



Miyata, llUnehi, 
Osr, HttarM* 
yijtpfionifitifil, Ifidalea* 

loh'L Tosh. 

Monii. !s/ii/:ari. 

ToHo/miHft, ToMft, 
TsuhiyoHhif Jliiw, 

Yawatawm, 

Offamwart^lnm (Bimin Jm* 

Offoffff, Ivfujd, 

Sh iofm tut , Sh imotsuke. 



SPECIMENS OP LARGE SIZE 

466. SuboarbonifiBfoiiB FomUs In 

Limestone Aknsakn, Mino, 

4 1 '7 Bellerophon sp. » i» 

4(;8. Pieui otomaria sp. n » 

469. Gymnites Watanabei E. v. 

470. Aipadites (Clinitcs) Hkll- 

manni K v, Mojs, „ n 
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iiro. 
471. 

472. 
473. 
474. 



47.1. 

47(;. 

477. 
478. 
479. 



} 



Dioonites Kotoei > o&. 
Anomozamites sp. 
Gingkodium Nathorsti > ' 
Pachy discus Naumanni „ 

a. Zamiophyllum Buchia- 

nnm ^ sp. 

b. NflBwnla pteiop1iyU«i< 

dm Yck, 
e. Cbladophlebii Nal]i< 

orsti y^^J"'- 
Conchocele disjimcta 
Cyprina sp. 

Stcgodon clifti / <f* fan. 
Elephas piimigeiuus JUum. 
Siw japonieui Yoah. 



8ti(ma, Kaga* 



If 



i rakawa, JUidaka, 



Jrttmti, JuuiHhiro, 

S/iotlOf Stnmki* 
Hiftfiiikt'f Mlkawa, 
Jtt/Hffr, Vgo. 



(6) WHETSTONES, PORCELAIN CLAYS 
AND PHOSPHATSS 

(a) WHETSTONES 

The chief whetstones now in oonimon use in Japan ate 
coUeoted and exhibited here. The collection comprise several 
kinds of whetstones of Yarions teztures» and of different charac- 
ters, being of sedimentary or eruptive origin. Among them, those 
of liparites and tiieir tuffs, for instance those like the Kmjura-do, 
.fni-r,nhi,., ctc, are rather remarkable and are considered to fit 
for exportation to foreign countries. 

Km. l.otitliiff 

4b0. Adinole Slate (-Vuru/a/at/u) imrytiliatHf Yamtinitno. 

481. „ „ {UtsuUdo) „ 

482. Striped Adinole Slate (Ino- 

lAirado) „ „ 

483. Adinole SOate (KaburUeodo) ,f „ 
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Sr*. 5fmn* T.ociililif 

484. Adinole Slate {Kituyarnado) Udano, lunmshiro* 

485. „ „ {Shobudo) Uniegahata, „ 

486. M ^{(^nidono^iiUodo) „ „ 

487. day Slate (Yagi-hartdo) Toffi, Tamba, 

488. AflWl^ Slate {Okudonodo) VmegahtUa, YwimMro* 

489. „ H (Fai^A^iiyaodb) YagU ^wba* 

490. day Slate (OifcAadb) Oucfc^, „ 

491. XManorphosed day Slate 

(Sukegawado) Sakegawa, Hitachi. 

492. Ciay Slate (UcMgumorido) Saga, Yatttfrshiro, 

493. „ „ i Joto) Kusnh'i, Tamhn, 
4!H. Mottled Slate [AsJdyado) Ottehi, „ 

lipahte Tuff (Yellow 
Nlagutado) Otwmuraf Mikawa, 

496. liparite Toff (White 

497. Finely Spotted Slate {Yogi- 

Mats umotodo) Yagif X'amba, 

49i$. Metamorphosed day Slate 

(Mearado) Owihi, 

499. Metamorphosed Clay Slate 

[Akado) lytira, „ 

500. Metamorphosed Slate (/i^'ao^o) „ „ 

501. ISpotted Slate {Mado) mMnoMui, MitacM, 

502. Ketamorphosod Slate 

(Kamgido) Kipa, YamoMfo. 

503. Spotted Slate {Aoto) Kihtaki, Tamba, 

504. Spotted Sandy Slate 

{MitnuidtA Mitani, f!ihimotsi$ke» 

505. Metamorphosed Spotted 

Slate (Mf'lnshido) KOxuki, lumlm, 

506. Metamorphosed Spotted 

Slate {Saektdo) Igura, „ 

507. ffpottsd Slate (ilbf»etiJo) JiakOt Yatnashiro* 

508. niyoltte (lyodo) Toyama, Jyo, 

509. „ ,f Karakawtt, Iyo» 

510. „ {Ma-AiMihuwdo) Oyano, Mtg9* 
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/ill, 

r»i2. 

013. 
514. 
515. 
516. 
517. 
518. 
510. 
.>20. 
511. 
.V22. 

523. 
524. 

525. 

527. 
528. 
52fl. 
530. 
531. 
532. 
533. 

534. 



530. 
537. 
538. 



B hy 0 1 i te ( K6zitke- Torado) 
Lipaxite (Yul-atcado) 

„ {^Shiro-Amakufmio) 

Dtdte {8lJrodo) 
liperito {Kwuht-Shirodo) 
Dacite (Kozukedo) 
AoiiMli^iKazaina-Naguirado) 

, , ' Tajimado) 

Hornbleude-audeate (White 

Homblende-andesite ( -Jokenjido) 
Fine-grained Sandstone 

Tine-grained Sandrtone {Tcaado) /iMshlkuiuiv, Am 

Fine-grained Sandntone {Omurado) Katada, KH* 
Banded Sandstone (Cfiawikotnj) ^ ^ 

f ioe-gvaiiied Sa n drtone (Hibido) MntMUHhiinUf Hixen* 
If n ti {Choskido) CiHMfhi, Shim&m* 

»♦ ♦» fl M H M 

„ {Shtro-Matsudo) Tsnxuriibmhi, Kit. 

Miraahima, Jiixen, 



Toxawa, Kftzuke, 
Yukau^a, Kii, 
Kf(rtt/, fnt'ft, lyo, 
Otjnuo, JiiffO, 
Toyama, lyo. 

If *« 
Aif^fi, JwaMro* 
Toaawtt, KSzuke* 

If fl 

Kaznma, U»eu^ 

Jic/m, Jichixeii* 
*f t$ 



IHtw, Iwanhifo. 



n 



„ (OofOdo) 

Medium-grained Sandstone 
(Hira^imado) 

Hedium-grained Sandrtone 

(Sasaguc/ddn) 
Medium-grained Sandetome 

Medium-grained Siliceoua Sand- 
stone ( /s/f i'jrl;/in/(,) 

Medium-grained Siliceous Sand- 

■tone {dojirodo) 

Hedium-fprained Silioeoua Sand- 
stone {SHrO'Egwkido) 



» 



n 



Kamsa, Hineu , 
Matsushima, Histeii* 
KtttudUf Kii, 
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(b) PORCELAIN CLAYS, ETC. 

This is a collection of specimeus of raw and prepared 
materials for the bodies of the chief porcelains and stone wares 
of JapaiL The result oi the aimlysis of each material is given 
in most oawt on the UiM ammpanying it, and the proportton* 
of matsriali, employed in the mixture fbr the 1iieque# m lo- 
epeotiTely noticed under ite proper head. 

1. M.\TEUIALiS FOR THE BODY OF ARITA 
POBGELAIN (Ariia-yahi) 



Mm. nmmm XMottty 

539. DeoompoBed lipuite {humi^ma- 

540. Decomposed Idparite {Amuj^uaa^ 

iahi) AnMkuna, Jiigo, 

o41. Pulverized Mixture of hunii- 

yamU'ii^hi ni"/ ns'i-! sin 

u4i. Elutriated Faste for the Bisque, 

«»«^ «^ U vol. „ Amahua-isU 

2. MATERIALS ^OR THE BODY OP KYOTO 
PORCELAIN {Kiywaitwyakt) 

543. Decomposed Liparite {Takahama- 

««&«) AMaknath MUfo, 

544. Pulverized and Washed Taka- 

hctma-ishi „ „ 

545. Decomposed Granite (Tokifjncki- 

Gahonic) TokiffucM, Minot 

546. Pulverized and Washed 'fokiyuchi- 

Ooirniifr ^ 

547. Decomposed Granite (I'ukno- 

dnrrnmr) Tnkao, X'tutm.siiuo. 

548. Pulverized and Washed TuImo- 

Gatrotne 



I* 
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IVa. Xnme T.ocalitif 

Quartz {Sanuki- Keitdci) Hiroshima* SanukL 

5r>0. Feldspar <n.r,opl-:\ JUikumo^ Omi, 

551. Pulverized and Washed nioneld „ „ 

552. Re-deposited Clay from Decom- 

posed Granite {Shignrnh!-T.in:hi) KinOMf, „ 

553. Pulverized and Washed 

Shtgarahi-gucki „ 

554. Elutriated Fute for the Bisque, 

7 parts of Takahama'UM 
t „ Keiseki 



oonnttiiig of 



t* If 



3. MATERIALS FOR THB BODY OF AW ADA 
STONE- WARE {Atcada-yuki) 

555. Agalmatolite {JiSteki) MitwUhi, Bixen. 

556. Pnlyeriied and Washed Rowhi ^ „ 

557. Decomposed Qoaita-poriiliyry 

{Rokiijizd-Mazetsuchi) JRointJixO, Om4» 

558. Pulverized and Washed Jiokujixo- 

MnT.etsiflii 

559. Clay from Decomposed Granite 

( Shi'/ayoki'Zuclu') Kinosef 

560. Kaolin (Shiroe-uuchi) Shimoda, „ 

561. day from Decomposed Granite 

{Nendo) SMno^^sra, 

562. Folveriied and Washed Nendo „ „ 

563. Decomposed Aplite (Tarfa- 

564. Pulverized and Washed Yada- 

Mazetsuclii ^ ^ 

565. Carbonaceous Clay {Imayama- 

Kiltii'^l"') Jtiitn/inmif YamaHkii'o, 

56C. Pulverized hnaiiavin-Kibiishl „ 

567. Slightly Carbonaceous Clay 
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56a. Pol verized and Washed -^Mrntya- 

Kihtishi Annmiya, (/mi, 

^y^. Elutriated Paste for the Bisque. 

110 vt>ls. Ill Uoat'ki 
10 „ „ MauisneU 
15 „ Shigarahizucki 

4, MATEEIALS FOR THE BODY OF t:^AT&UMA 
ST0NE.WAR6 {Saimima-ifoki) 

570. Decomposed Audesite (Kaolin) KirUhimn{/nma, 

(£trt«Atma-/cttcA() Oimmi, 

571. Dsoomiwsed Anderite (^B^-totfcM) ITfi^iMj^fit/ifiTy Saisuma, 

572. Silioeons Tuff {Kaaeda-tuna) Kmtedn^ „ 

573. Elutriated Ftate for the Bisque, 

3 vols, of Kin'shima-taucld 



COUeisting of { ^8 „ „ Bara-tsuchi 



13 „ „ Kaaeda-zuna 



5. MATERIALS FOR THE BODY OF AWAJl 

8T0NE.WARB (Awe^ji-yaki) 

574. Re deposited Clay from Decom- 
posed Granite ((^i>o-fsi'rhi) Ono, Awaji, 
jl'i. Elutriated Paste for the Bisque, 
couststiug of Ono-tsucM 

6, MATERIALS FOR THE BODT OF KAGA 

PORCELAIN {Kntan(-yah') 

576. Decompoeed Liparito {Hanaaaka- 

^ ' ' /^O Hanamkn, Kaga» 

ail. Washed IIanasaln-ts>n hi „ 

578. De^mposed liparite iOokokuJi- 

tfiuchi) Gokokuji, . „ 

579. Washed Gokokuj'i-taucfd ^ 

580. Beoompoied liparite (^ii^nt^>)'^<i^<>Ml^ » 

581. Washed Nabtianuishi „ „ 



M » 
** 

it 
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582. Elutriated F8s(e for the Bisque, 

!.') vols. Ill" Ili,i,isnl:ii-fsuf1a 
.') „ ,. iiolcokuji-tsuclu 
S „ „ Nahetani'tsht 

7. MATKRIALS 1Y»U THE BODY OF AIZU 

FOHCELAIN (Aizu^yaki) 

Wo. Kaiit* Xoeoniir 

3Bn. Decomposed Liparite {Okubo-iekt) HongO, IttnufiirQ, 

■''S4. Pulverized (>':>' ho. it<lii 

.'>»5. Decomposed Liparite (A at«io-tW«) OA*<, „ 

58G. Pulverized h''!" fi>-ishi 

587. Decomposed Liparite {'Juri-iulu' ^ Ilm^gii, 

588. Pulverized Jari-inhi ^ 

589. Elntxiated Paste for the Ksque, 

is vols, of OkubtMsM 
3 
2 „ Kabuto-tshi 

8. MATERIALS FOR THE BODY OP SBTO 

PORCELAIN (Seto-pahi) 

jyo. Decomposed G anite {'niiiume) Yamuyut'bif OnHwi» 

59L Pulverized and Washed C 

592. Feldspar {C/">.s,ii) Takaoka, Mikuna, 

593. Washed Clmeki 

594. Quarts mixed with Feldspar 

(KnSeki) . Sarunage, Mikatm. 

59.5. Pulverized Kciscki ^ ^ 

m. Elutriated Paste for the Bisque, 

ilO vols, of Cairome 
.) „ „ C/toscki 
2 „ Keiaekt 

». MATEKIAI.S von THE BODY OF TAJlMi 
PORCELAIN iTaJimi-yaki) 

597. Deoompoeed Granite {Tckiffuchi' 

Gatrome) Tokiguefii, MifW. 

598. Washed Tokigne/u-Gatrome „ „ 



n 



s« 


cataijOgue of exhibits 


N*. 






599. 


Feldspar (Chdseki) 


Ohira, Mikawa. 


600. 


Washed Choseki 


♦♦ »» 


COl. 


Quartz {Keiseki) 


Ttnimagi, Mitto. 


602. 


Washed KMd 




603. 


Elutiiatod Paste Unr the Biique, 





i2 vob. of Gatrome 
Onudltillg of s3 „ „ Chdseki 

„ „ Keiseki 



(c) PHOSPHATES 

Of late, phosphatee have oome to be known to oceor in 
many plaoee in Japan. The q^edaienflt here exhibited, aie pcinoi* 
pal typea of them, and they lepiesent varioui fonna of phoqphateo, 
hitherto found in Japan. Percentage of P. 0, contained in each 
jpeelmen is deaoribed on the label attaehed to it. 

V^rakawa, JTidoka* 
Yamamoto, Mtitsu, 
Xlagi'ba^ I 'go, 
Sochi, Jichigo, 

♦» ♦» 
yakitiiosttko, Jlgiiga. 

Sakegawti, Uzetu 

Arayatnn, Shinano, 

Mluchidaut, Noto, 
Kita- nnkaftrttOf HHach I. 
J/ inn m /• To i * ish itua 



604. 


ITodnle Fhoaphate 


605. 


f» n 


606. 


*t n 


607. 


ft M 


608. 


♦» M 


609. 


»t It 


610. 


Bock Piiosphate 


611. 


t» »( 


612. 


It tt 


613. 


Soft Phosphate 


614. 




615. 


Guano Phosphate 


616. 


ft ft 


617. 


tf tt 
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l7) CBUDE PETROLEUM 

Of Japanew eriide petroleum, then are many varietiee, 
MongiBf to fhe mijdita series and found in Tertiary strata. The 
epedmens liere exhibited are typee eoUected from the prindpal 
oil fields in the Empire. The results of fractional distillation axe 
respectively shown on the acoompanying labels. 

ms. Crude Petroleum Izumlf Ugo, 

619. ^ „ Ogunt, „ 

620. „ „ yatsii, McMgQ* 
621. . „ „ Amaze f „ 

622. „ „ Xagnmine, „ 

623. „ „ Ahuraden, „ 

624. „ „ Miunarnva, „ 

625. KatauhOMowa, „ 

626. ^ „ J5r/iv, 

627. „ „ Urtfxe, „ 

628. „ „ Takrsawa, „ 
621). „ „ f^jf'fff^ „ 
630. 

631. „ ^ Jl if/am fi, „ 

632. „ „ Saga fa f Totiimi, 



(8) SOILS 

The specimens of soils with the products of their mecha- 
nical analyses, here exhibited, include most of the important 
ones conslitaiing tlie arable land of Japan. They are arranged 
according to their localities as loilows : — 

633. Clay (Yoimj Uuuternaiy) Jttiaf Blxen, 

634. Hnmns Clay (Voleaale Detritus) Xawmtaf, l^tsen, 

635. t, „ (Old Quaternary) Sakat, M^tmshU 
^36. Loamy Clay (Toung Quaternary) Xagaoka, Behigo, 



Digitized by Google 



6o 



CATALOGUE 01 EXHIBITS 



t>37. 

<)3S. 
639. 
640. 
641. 

C4*2. 

04:5. 

G44. 

f;4.*). 

047. 



N ri I » » #» 



Schotteiy Clay (Cblorite-acbut) 

Loam (Tertiary Tuff) 

„ (Old Uuaternary) 
Sandy Loam (LapUli) 
Sdhottary Loam (Falaeoioio 
. Pyiozonito) 

Soliottery Loam (Palaeozoic Slate) 
„ (MesoBoie Shale) 

Loamy Sand (Granite) 

„ H (Granitic Gneiss) 
„ „ (Young Quaternary) 
Loamy Schotter (Mesozoic Sand- 
stone) 



(ShiLoLuj, 
KaLrynwa, Totomi. 
Toh'avhif Hokl;aido. 
Goiemba, Suruga, 

Tatnailnharaf KtL 

Ainah'UMfu Htgo* 

yiho)mit(ttsn. I tranfiifo* 
Kut'ihaHh i, Jl uttan/ti; 

Oil Of Tosa, 



Digitized by Google 



THE 
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KiKO OP Soil. 


Clay (Young Quatemaiy) 




Locality. 


Ima, Bizen 




Mbchanical Com- 
rosmoMS 


Chkmicai. Ci»STITUKNTS 


II I'HYSICAl. I'ttufliKTilU 

1 



\Vl li.HT 



Vol-UMK 







Air dry 


Dried 
no*' c. 




Comp.ici 




, Lrtokc Compact 


( )> er lo niia. 


0.00 


1 Moisture 


1 




7.128 


4.99c 


> 7.64ii 


SpeciAc Gravity 


1 2.6oo 




0.00 
o.co 


Lo^ CM3 ignii.on 


1 


laSii 


7.028 


1 «o.773 


Weight of 100 cc. 


70.00 


107. JO 




C. i^in humus^ 


1 






Vulurric Weight 
1 Xpparci t Sp Gr.) 


0.650 


0.997 


6—4 


0.00 
0.00 

MM.M 


Total N. ( ., ) 


1 


1 






1 Lir., S.U.I Kt- 
' lied ID w.iter cc. 
< WeiKhl of Mil for 
filling ISO oe. 
under wattr 


150.00 


Sun of Gnvtl 


tnMluble residnt 


1 


4S.8M 


SIJM4 


66.67 


Fine Soil 'i 


Sin, Sol. in IICI 




0.398 


aa59 


0.407 


Wwcr C»|M»cli]r. 
Welafct % 


90.87 


61.50 


Fiat Soil Ctooatsu 


SiOj Sol. in 




ia.921 


8.4aa 




Solid Part % 


2SjOO 
7500 




4—3 mm. 


oos 


SunoTSiQi 










Por« "0 


61.67 


3— a i> 


ai4 






<3-$78 




I3.4M 

* 


Water Cat 

Vol. < 


'£ 

f toil 
rmca- 

1 


60.60 




0.66 


Ftfig 




1.825 

9.212 




la air drj 
(Max. DC 

Mtitv 


70.01 


$44it 


0-5 » 

O.J —0.25 „ 


1.76 
1.62 


FeO 






9. iSo 

0.222 
a 265 


•Oil (.\iin, permea' 
i bllityt 


15.92 


0-39 


Mn..O;, 




a 223 


0.1. }4 


1 Time rtquireitfor 

irr.bibin^ water 
! 10 the height 
ot 10 cm. 


0*56' 


0.25— O.I „ 


1.92 


, Ca( > 




C.267 


o»7j; 


O.I — aos „ 


4..0; 






^775 




IHer Hccter 

to the 
' depth 10 

cm. in 
water 
uturated 
(tale con- 

lainine 


f'AIr 
cboi. 

WatM 
cba. 


70006 


S40.24 






Kfi 




MIS 


ii Milii n n«*> 




0.012 


159.il 


3-87 



1.7S 


aoi> 


77- 36 


NajO 




0.013 


oooS 









cm 


0.12a! O.I93' 


c 

- 5 
7 s 
a .I 

— a. 

? >. • 

■j-e ^ 

if 
P 1 


o.5-0JS*>>a>. 


1.16 


0.5 — 0.25 imn. 


1.66 
1.98 
4.21 






0.20; 


0.134 o.2;6 


o.»S-«.« » 


1.39 


3.J 2 


0.2; -0.1 „ 


Sulphuric add 
bjcuact 


■ 


0.1 -...OS „ 


*95 




0.1 —0.05 „ 






4.164 


2.728 


4.152 


0.05-0.01 ,, 




»3-^'7 


0.05 — 0,01 ., 12.74 






4.S4S 


*.757 


4.225 


|0.»l> ,. 1 


SSS9 


85.21 


o.oi> 79.41 




11 


r C. (la 
hiiTniKl 






Fioe-carlhjp Part •i { 


P^Coefdeiit 


814.080 1 


Hygtui 1 
Walrr 1 


4-99 j 


7.65 


Id Fine Soil { 99.49 

1. 


N. 




R£MARK : — 

A well koowo Rush (Jan- 
ens £fiiiiiis) diatrict of Ja.l»n 


In Orig. Soil 




Calcomtbo van 
FiNii Son. 


CALCVtATSO ion 

llRtcntAL Son. 


.1 




OX>ll 




OOtl 




0.174 




0.174 


P^OsAbsorp. 


793-077 


PjQt AbiOtp» 


793077 < 


N. 


J(il.l4I; N. ^ 
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Kind op Soil. Humus Clay (Volcanic Detritus) 



LocAUTY. Kawadai, Uzen 



MltaiAMlGAl.CbM'. 11 

rasmoMS ' 


Chemtcai. CoNsmrtn 






FHyticilt VKomerm 


< 




\Vi:h;ht "„ 






j 


Air ilry 


Dticil 

I lO" c. 


LtN>SC 






Ix)ose j 


Cumpact 


Over lo mm. 


0.00 




1 


♦^.500 


4.863 


7.781 


St>eclfic GnivUv ' 


2.507 


IO-8 „ 


O.lX) 1 


Lo«s on isnilion 


1 

1 


17.790 


S.242 


I3.I.X6 


Weight of 100 1 


SI. 19] 


81.90 


8-6 „ 


0.00 


C. tin humus) 




7.41? 


3.440 




VotirnM WtigKi : 
AppitMtSp. Cr.i' 


0.463 


0.741 


6—4 „ 


0.00 


Total N. ( „ ) 


1 




U.'.i7 1 


0.1 31> 


i<]o Gr.t *oU Ht- 1 
(led in ««t«r cc. 1 


176.00 


Sam of Gravel 


aoo 1 


liiMlubU r«t<4«w 


.. . 1 




S9.77I 


47A3I 


W cigiu of >oal Csr , 
filling tuj cc. 
uniJcr water 


56.80 


Fine soil % 


1 

100.00 


SiOi.SoI. in HCl 




0.291 




a2l6 


Water CaiMcitjr, . 


110.86 


73-80 


I-'ine Soil Coiuisu 
of :- 


~!>iOt SolTia 








6.291I 


Solid Ptet ^ 


18.48 


^51 


4^3 mm. 


0,04 


Somof SiO| 








•.S07 


Pores 




8i.S2 


7*43 


3-2 .. 








2.762 


1.280 


2^048 


Wattr Capaoiy. 

Vol. fo 


S«-36 


54.70 


a— I „ 


atoj 






0.838 


0.38S 


a62i 


In »ir dry toil 




61.65 


I— a$ „ 


0.18 


FeO 




2.197 




1.629I 


In wjiicr Miu rated 
toll (Mil) pcrmci- 

hi!itri 


30.16 


«5-73 


as — oas „ 


0.7S 


Mn/)., 




o.joy 


0.143 


0.229I 


Time required for 
imbi bin water 
to the fieifbt 

of 10 fin. 


28' 








CaO 




0.632 


0.293 


0.469I 




ai — ao5 „ 








0.6; 2 


0.311 


o.49i»j 


fcr He tcr 
to tlie 
tlepth 10 


Air 

cbm. 


301.63 


'57-34 






KiO 




0.47« 




i 


cn. 


in 








0.05—0.01 „ 






water 
Miuiwed 
1 »uie con- 
talnlng 


Water 
cboi. 


S»3-S8 


54701 


OjOI> 


6S.82 






0^387 






FineMitby Part ConkiMs 
of:- 






0.140' •.OU 


O.I04 






0.40 


0.64 


0.5 — aaj mill. 


0.78 


SO;, 




0. 1 1 3 


0.052 


O.0S4 




j.ts-o.i „ 


> 0'"7 


0.28 


0,25 — ai 


0.34 


Sulohuric acid 
Kxiracl 






J.I -0.0$ „ 


. ««5 


..84 


0.1 —0.05 „ 


2.24 






4-654 






Ue 


o.' i-04>t ,. 


! >4-«9 


22.69 




27.71 




1 6.6ofii 3.oL>o 


1 4-89<| 




f">»> 


\ 3S-*9\ 5646 


OjOI> 


68.94 


1 All-Si iRI'l li 0 


i FXI'RRIMENT 




ll 


1 ■'■ 


.'In 

Mr-) 


3.45 


5.S2 


Piae-MTtbjr Fi 


wt % 


l_ . — .- 

1 V^h Cotllcient 


IO9U..S90 




ll>k;ro.. 

L W.,tcr 


48^ 


7.78 


Id Fine Soil 


99.83 


1 N. 


I 




Reuakk 






InOrif.Soil 




CAt.ctrt.ATBO ro* 

1 FiMB Soil. 


CALCt-LATKU rOK 
OmolNAt. tHrtl. 


Surface &o 


1 of n.T-t lire 








1 0.429 

1 




1 0,429 


land at the foot of Gassan 








0.126 


IV V, 


0,126 






II PjOi Absoqv 






Absorp. 


i09'.i.8'"Ki 














X. 



















bigiiized by Google 
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Kind of Soil. Humus Clay {Old (juatcrnary) 


LOCAUTY. Sakai, Musa.shi 


HiCIUineAL COM- 

rosrriOKs 


1 Cui-.MIi"AI. iN-,1 riVKN js 






i 


\Vi:;(.iil 






Air dry 


11*.* c. 




Compact 




Irfsac 


Compact 


< H-er lo mm. 


O.f.C) 






20^50 


1J.900 


19^.50 


Spacilic Gnvity 


2 


.528 


lo-S „ 


OAX) 


Lo»»i 1 n ii;i::ttoQ 




2S.23J 




10.574 




06.f>i.3 


9305 


8-6 „ 


0,00 


C. 1 i u l;iiiirj>; 










V. I.iiiic Wf -tit 
(App-.n-nl l-jr. 


'=*-S3o| 0.736 




' c.oo 


1 otal N. t „ > 




OOSI 


0.0«4 


CM* 


1 0 ( '.r-, ..^ :l 

1 1- Ml \»-.'I'. t II. 




Sum of GiaveL 


1 0.00 


■ iiiMliible retidoe 






10.533 

0.389 


i4.«ia 


Wci^l.l'i 1 . 1. loi ' 
filling ICO cc. 


64.52 


line .S<;ll 


100.00 




0.5461 




w;.-., i:..; ..i 


• 23.31 


90.86 


Fine aoii Consists 


SiO^ Sfl_ in 






12.756 


Solid Part ^ 


20.97 




4 — 3 mm. o.oo,'\ Sum ul SUj^ 


17.ft79 






Fores ^ 


79^ 


7089 


J — a 


0.01 






16.172 


8.574 


11.903 


VViti« 

1 

In a 
(Ma 


r Capaciiy, 


6535 


66.87 


4-1 »» 


O.IS 






3.166 


1.675 


2.326 


'.^h'^ 1 
ir ary wil 

bilftv) 


65.14 


14.02 


l-o-i „ 




1\ ■ \ 




10.680 


5-660 


7.860 


111 WMer tatumtcd 
Mil (Hin. petmsr 
hility) 


13.68 


□■5 —0.25 „ 


6.42 






0.000 


aooo 


0/100 


Tine requirtd fot 
imbibiofi water 

lu !' - height 
Ml i.jitm. 




I'' 18' 


asS'O.! „ 


3-54 


uo 




1.68s 


0S93 


1.240 


at — ao5 „ 


8.01 


MgO 






0.86S 


1. 205 


l\: li-i.nr 

C' illli I . 

cm. in 
water 

»atur»t«d 

»(»(« CMI- 

laiitin.: 


Au 

L 1.1 1 . 


13W1 


14017 
668.69 


(X05— 0.01 „ 




KiO 




0.139 




•.101^ 


aoi> 








0.166 


0.231; 




ruie<cafthy V»Tt 1 
<pf:- 








•bMB 


n.vn 


O.I09 


a 

2 ,£ 

la 

ii' 


'-i.-.-.-n. .,-1, 


6.C3 


a5 ^0.2$ aim. 








0.171 


0238 


. 1 . ,. 




a2j— ai „ 


3-57 


Sulphuric aclci 








'J. I --0A1-. , , 






ai — aos „ 


8.09 






11.789 


6.284 


8.677I 

1 








005—001 „ 








9.567 


5.071 




^' " 1 






OOI> 


S»-9> A|i80KJaiO?( ExPER[M£Nr» j 


ii 


C. (Ii> 
hucnui) 






Fiae^anhy Part % 1 P/.)j Coeficienl 


22J«.6S0 


1 




ts>^s 


In Floe Soil 


•».07 ! N. 






697.968 

1 : .\ 1 1 11 




Remark : — 

A typical aoil of Kwanlo 
plaia 


In Orig. SoU 


MlOT C*Lci'L*T»o roil 
1 Fins iioii. 


I A t 


lit, 1 




K;.0 1 a 108 




0.I0S 




P^Oft 1 aii6 


P*Os 


0.1 16| 


V^Os AUorpb 




PfOfi Absorp, 


1217.831; 


N. „ 


<>9«-477 


N. „ 


69M77! 



I 



^ed by dooole 
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Kind of Soil. Loamy Clay (Young Quartenniy) 


Locality, 


Nagaoka, 


ICchigo 
















MacHAMiCAL Cum- i 
iiosimiiM 


CliKMicAL Constituents 




PnvsicAi. PnoPWriBS 








VN kicht j 
















\ 




Air dry j 


Dried 1 

HO° C. ' 




Cofntwrt 


Loo*e 


Compact 


Over lo mm. 


0.19 


Moisture 


1 


4.230 








If (>nv!ty 


2.712 


lo— 8 „ 


0 04 


I ™ ignition 




3.91 6 


2.967, 


5- '75.1 


Weijhl of 100 cc. 


79.2 


I3O0 


8-6 „ 


0.07 


( . ( in luimtu) 




i 


H 


j 


Volume We igh I 

' Ar»n-^^'*'** Sp, Gr.} 


0.750- 


1.238 


6—4 »• 


0x4 


Total N. ( „ ) j 


t 


•.17.1 


o.isa. 


0.333 


loo Lr., soil Ml* I 

iic<t 111 wMcrcc. I 


106. 


Snm of Gravel 


0.34 


InMiltible re«)i!iie 






SI.U4 




Weight oIwmII^ 1 
tilling 100 ct. 
under waler 


94-339 




99.M SiOn Sol. in I ICl 




ojoifi\ 


Ok059 


O.I0J 




36.399 




■uU 


SiQt SoL in 

Na,CO. 


* 


"153 


8.459 


M.740' 


SoUd Itel ^ 


27.655 


45-Ne 




ao6 


Som of SiOi 


11.331 


II.31H 


14.%** 




7*'345 


54-3S1 


3— » If 


004 






3.5*9 


2.724 


4.747 


Walcr Capacity, 

. , 


45^33 


45'33i^ 


a— I n 


0.12 






4.989 


'.784 


1 

6.594 


Ill air ilry wil 
(Max. pcriMS.. 
liiliiv) 


68^5 




1—0.5 » 


0.30 


FeO 




a.370 


1.798 


3-«33 


In vkuier suiUMicd 
Kill (.Mill, prrniva- 


26.912 


9-Jii 


as —a^S M 






0.249 


01189 


0.328 


1 ime required tur 
imbibing water 
lo the neigh t 
of to cm. 


39' 


4*24' 


o.35-«.t 




1 ao 




a482 


0.365 


a636 


a I — 0.05 „ 


14.76 


' MgO 




1.158 


0.878 


..PcTHccter 
1.530, tolbe 
•: nepth 10 


' Aif 
cbm. 


269.12 


93." 






KjO 






O.I31 


0.238 




n 










2S.M 




O.IS7 


« il'T 

saturated 


W.iiei 


454-33 




453-38 


OyOI> 


50.7a 






o.«J3 


a 101 


! <M75' 


•talc cofy. 
Mining 


cbm. 


FiiiMftrtby f ati 








M«7 


•.OSI 




i>.$-ab«5mai. 


0.958 


1.67c 


O.S — OhSj mntt 


1.31 






1 «joi6 




i>.*5^t „ 


6^ 


iou6«C 




7.70 


Siitphuiic acid 
fcxtract 












0.1 -0/15 ai 


"753 


fa479 


0.1 '-o4>s «• 










: 2-397 


4.176 


f' 


[f.OJ^.OI „ 


19.914 


J4.S73 


ao5— oof M 






j fi.aoj| 4.781 


«-330 




kl;01> ,, 


40.384 


70.366 


OuOI> 


5099 i< AwonmoN Exmdumbnt 


ll 


r C. (In 
1 luintnn) 






Fiae-ewthy h 




PtQjCoefic 


ieot 


1 


736.000 




1 Hv|{ri« 
[ W..«cr 


3.350 5.837 


In Fine SoU 




j N, , 




i 


394-630 


K>A(AltK :— 






In Orig. SoU 


attflWl CAtCWMTW MB 

■■••■! FiMSon. 


1 tIaiCINAl. t^ott. 


Surface --on 


of live 


exlMi- 






j K,0 


ai€4j 


0.164 


sive 


paddy field of Japan 








aioaj PjPj 


0.102 










r^C Absorp. 


729.670 
















1 K. 


29J.01) J 






















N 

















i_/iyuii_LU Ly 
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Kmo OF Soil. Schotteiy Clay (Chlorite-schfst) 


Locality. 


Yamashirodani, Awa (ShikokuJ 












rosmoNS 


CllKSIICAL CoNSTITUKXTS 


Physical FkopniiB 








j Wkicht f» 


VoLvtm % 










Air dry 


Dr-ed 
1 10° c. 


Loose 


Compact 






Cpnpact 


Over lo mm. 


aaji 


Moiftnre 




4.140 


3.67c 






7.1 




lo 8 


2.74 


L.OM on i(niiiM 




7448 


6.330 




ia3i|2 


Weight of 


1 03 cc. 


88.651143.30 


8-6 „ 

Ft 


2.60 


! C. (in humus) 










I VoluiM Weishi 
(AppMwitSp. Ur-) 

' loij dr.. »oil Kt- 
j lied lo water cc. 


A849 


1.37a 


6-4 » 




j Total N. ( „ ) 


1 








loaoo 


Sum of Gravel 


29.67 


11 

Iniolubtt rcsidnc 


1 


«6.19I 


M*IM 




"Weight V,f»oir<or 
filling 100 cc, 
under water 


lOOOO 


Fine Soil 


1 70.SS SiOj.SM. in HCI 




a968[ 0^833] 1.330 


Water Capacity, 
Weight % 


56.00 


3505 


"Fine Sou Cn 


UlMB 






ia8s9 


9-2*8 


14.916 


Solid Put ^ 


3JI.0X 


$2.14 


nun* 


3.70 


1 Sam of SXh 








l«.M6 






67,98 


4787 










7.7*0 


6.560 1 10.604 


U'ater Capacity, 

. ^Vol^f^ 

III air dry toil 
(M.tx. permea. 
1 bility) 


47-53 


48.07 




6.88 


I' 




2.176 


1.849 


2.989 


64.21 


41.76 


I— OS 1. 


5-4 » 


KeO 




2.548 


2.l6(. 


.vS'- 1 


Id w^ter saturated 
•oil (Min. permea 
bility) 


20.45 


-l.ai 


0,5 — a»5 „ 








0-774 


0.660 


1.068 


'rime ret|uired (or 
ImbibinB water 
to the height 
of 10 cn. 


1*03' 






3.02 


OiO 




a 640 


0.544 


o.8to 


4* 


0.1 —0.05 „ 


7.90 


MgO 




1.04S 


0.891 


1.440 


!'.-! H< i tci 


Air 
cbn. 


204.52 


-laaS 


04)5 — aoi „ 


21.68 












en. 


in 














water 


WateJ 
















0098 


ai58 


vaturaled 
state coil* 
uiniiw 


cbra. 


475-39 


48a7 


Kmt-mnhy Part < 








ikioel 


0^000 




1 c 


{ 1 

i> s-o.asnim 


4.34 


7.02 


&S — aaS "■Di- 


4-99 


SOs 


i 


0.049I 


0.042 


0.067; 


1* 




3-40 


5- so 


aas^^i „ 




Sulphuric icid 
iuimct 








■ 

1 


- c y 


0 1 .0,05 ,, 


8.92; 


14.42 


0.1 -005 „ 


1006 j Mfiikftfij, 




10 24.1I 


8.705 


14072 


~ H 


0.1 - 




24.46 


3954 


aos—ojM „ 




SiOi 


1 


!<.99?i 


7.641J 


11.423 




'• , 


47.55 


76.82 


aoi> 


53.61 


AMWRmUN EXPEMMENT 


ii 


III 100 ccJ 


C. (In 1 

bumii») 


1 




Fioe-e«rUiy Put f( 


PlQs Coe6cie&t j 




830.650 




Mygiui. 1 
Water , 




b.ii 


lo Fine SoU 




N. 


1 

! 




232.630 




Rbi 

a 

qoii 








la Orif. SeQ 




CAtCl-LATUD POK 1 

Fins .Soil 1 


Calci'i atbd pnn 

OHItilHAL SlIlL 


til pradncine a 
ililjr of Tobaeoo 


lafge 




■■ ' " ' i 

i 




0.195I 


K|0 


0.137! 






PiOh 1 


0.070I 




0.056! 






1 


PAAIworp. ^ 


625.642! 


P^a Aboorp. 


459017 














F 


„ j 


i82.8oi{ 


N. 


t> 


128.568; 
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Kind op Soil. Loam (Tertiary Tuff)^ 

Kakctjawa, Totomi 



LOCAUTV. 
MBCHANICAL COM' 



CHKMICAL C< INSTI i uknts 



Over lo mm. 



0.38 



Moisttue 



Wkuiht 

Air dry 





LoM on ignition 


8-6 „ 


0.31 C. (in humus) 


6-4 f, 


0.63 


1 Tolal N. ( ) 


Sum of Gnirel 




iBtolttbta rc«idu« 


Fine Soil % 




SKSSoLinHCI 


Fine Soil Consists , 


SiOf Sol. in 


4->3 mm. 


0.25 


Sum of SaOt 


3— « It 






a— I „ 


2.20 










0.5 — aas „ 


aJt$ 


MfuUs 


0.25— ai „ 


11.24 


CaO 


ai — o.Oj „ 


2343 


MgO 




18.36 


[ K2O 


aqi> 


38. J9 





Dried 
110" c. 



VoLI MK % 



Loose Compact 



PavsicAi. Properties 



Loo«e Compact 



5.575 5.210 7 537 Specific Or»»;ty 



. . |(Api'.-ir-^:'t C.I. 

O.SKHI, o.iMai WJI7»i 

V.K8» | ,^ w *t«rcfc I 

7S.I.<IS' «I..V-|7 •«<a«S| fliinng too CC 
It under water 



' 8-55«j 7.5531 »o-9a6i SoUd Put J 
I S.M« 7.»13' ll.4«7, Tores «^ 



6.SS4 



s.4«;o. 
1.391 



_V«I. 

n air dry soil 
3>t3~j| (.Max. |«erme«- 

biMtv: 



9346 


135.20 




f.280 


90.00 


104.17 




38.84 


1 3^.86 


47.S» 


] 67.14 


5M7 


S2.2I 


49*7* 



62.18 1 4S-39 



In w»ter ...turuico 
I.0^3< t-77S (Min. petmci- 14-93 
■ bili ty) i 



at«6! O.I4? 0,35s v^!^'::^^' 



0.531 



014 26 0.661'' 



2.»3ia' i-9»6: 2.7721 



0.113 ai64ii 



of:— 



a5 —01.25 mm. 



O.25.-0kt „ 



0.1 —0,05 n 



0.05— ObOl m 



3.02 



11.92 



SO, 



ai2S 

4kOII» ObO«l| OuMh 



I 



0.0211 OAI7 002: 



bulphunc acid 



24.86.1 AljOt&F«^ 
19.48 ' 



SiQt 



4.057 



2.261 



3.580 



1-995 



S.»8« 



41x72 



AUSuKFriOM EiXI'KMMiacTS 



Fiae-CRftliy fiut •« 



PjUs Coeficicnt 



In Fine Soil 



In Ori«. Soil 



N. 



619.520 



2561.620 



inib bins w»lcr 
to the height 
of 10 cin. 




1* 23' 


1 to the 
' depth 10 
cm. in 


Air 
cbia. 


149^28 




wat<T 
uiuraicd 
. MMC cnn- 
' lalniiiff 


\V.itet 
cbm. 


522- 12 


47723 






2.92 


4.c8 






— — 
11.14 


I6wl2 


- r « 

''• c ^ 


0.1 - 




aj.»J 


33-6t 




3.0S- 


-M ■> 


18.21 


26.33 






38.06 


5505 




f C. (In 






I »• 


4.96 


718 


1 RI':m.\r 









Calcvmtbu 





0.1 It 




am 


0-047 


PA^ 


00461 


PjO} Aloorp. 


SJJ4.02I 


Pfii Afafiotpb 


576.154] 


N. 


241.914 


N. 


238.655 



A well known lea disUkl 
of Japan 



uy Google 
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Kind of Soil. Loam (Old Quaternary) 



Locality. 
Mechanical Cum- 



Tokachi, ilokkaido 



Chemical Constiti'Ks 



Physical Pkopertus 









WEiGur 


Volume ^ 










Airdty 


IU>° C 


Loeae 


Compcct 




LuoM 


CuapaA 


Over lo nia. 


oxto 


M<dftm 




4-9SO 


3-39 • 


5«S3 


Sptelic Gtavitir 


3.422 




0.00 


Lou on Ignition 






4.678 


7-HS' 


Weight of 100 cc. 


68.50 


104.10 


8-6 „ 


o.ro 


C (in humus) 










Viilunic Weight 
(Apparent ^p. Or.) 


0.640 


0.986 


6—4 M 


0.00 ; Total N. ( « ) 




OJMM 


OUIM 


AM*' 

i 


100 Or, so.) ict- 
ilrd in waier cc. 


itoioo 


Sum of Gravel 


!■ 










Weight of soil for 
tilTini; 100 cc. 
under w«itr 


62.5s 


Fine SoA ^ 


100.00 


SiQ(Sol.iJiHCl 




0.204 


OkJIO 


Water Capacity, 
Waight 


47.33 


3».62 


Fioc Soil Comistn 


~SfO'. Sol.'irT 




to.isd 


! 6.609 


iao44 


Solid Fan f£ 


26.79 


40.71 


4«^3 ntm. 


(XOO. 


' Snm o( SaOt 






lOkflM 


FOKI 




73.21 


59.29 


3—* « 


00$ - 






2.104 




2.082 


Water capacity. 

Vol. 


3*70 


3«.i7 


a— I „ 


0.29 

]_ 


1 




0.144 


0.094 


0.143 


In ail dry soil 
(Max. perinea- 

hiliiy) 


69.59 


S3-80 


1— as n 


I.jO 


FeO 




2-439 


1.588 




in walcr saturated 
MtllMiB.pcnBC»| 
Mltiy) 




27.12 


AS -0.2S n 


ia94 


MnitQi 




0.403) 0.362 


0-399 


Time retjiiired for 
Imbibinj; waier 


33' 


3*05' 


Ob35— at n 


ii.6i 






2«24 


1.248 




10 the height 

vf ID cm. 


ai — CXO5 n 


6.66 






0.379 


o..'47 



0.375 



Htr Hccttr 

til Itic 
dct>th 10 


Air 

i:btlt. 


425.09 


271,24 


OJO5— OOI 0 


19.4s 






•.170 




MTO 


cm. 


til 










. water 
saiur.ii<:d 


Water] 
cbm. 






aoi> 


49v68 


NntO 




0.2II 


OLtjS 


a309 


!iI4»«C 

, t.iiniiig 


307.05 


321.68 


FinC-cnrthy Part Cmmuim 

of;— ! 






«,00» 




ObOOS 




1 

O-J-f.-ajnini. 


7.6.. 


11.58 


0.5 —0.25 mm. 


11.12 






ao64 


. 0.042 


Q.064 




.j.aj-o.i 


8.09 


12.20 


0.25—0.1 „ 




Sulphuric acid 
Extfjtcl 






0.1 -0.05 „ 


4.64 


7.o<j 


0.1 — 005 „ 


6.78 


AlsO^ & FejOa 




2.659 


1.7JI 


2.6 1 1 


Ir 


005 


O..JI „ 


«3-5'» 


19.54 


a25-aoi „ 




SiOj i 


2.SjO 


1.836 


2.790>|"3 


0 oi'^> ,, 


34.61 


5-'-59 


aol> 


50.52 


AmOltlTION EXFERIMDiT 


1 i 


f c. 

)ltl 


(In 




Fine^^artby Part 


Coefieient 




889.600 , 


1 1 


lU^r.,,. 

L W..tcr 


3.62 


5.50 


In Fine Soil 




N, „ 




313.644 










In (Mg. Soil 




tAt-CM Mi:ii fOlt 
Ki>B Soil 


( ALCl l,* 1 ltl> 
OkKiINAI. ."i 


roK 1 
III. 1 


A tyjncal sail of Tokachi 






KjO 


0.167 




o.i67| 






1 PsO» 




PiOs ( 


0.087 














1 r/)j Absorp. 


874.922 


I'Ah Absorp. 


874.922 
















1 N. 


30^.469 


N. 


1 


3oS.4f'9, 
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KtND OP Soil. Sandy Loam (LapQU) 


Locality. Gotemba, Suruga 


Mkhanical Com- 

rOfilTHJNS 


CUKMICAI. 0>NSTITLK\TS ' 


I'llYSICAl. PilUPSKTIKS 








VolJ MK % , 




Air dry 


Dried 
« 10^ c. 




OuDlpaict 




1 

I.ooie t'orapact 


( iver lo mm. 


0. 17 






7.025 


3** J* 




Specific Gravity 


2.6;o 


10—8 „ 


0.52 






l3.4ii> 




1 «.o6i 


Weight of 100 cc. 


73.34 104.70 


8-6 „ 


1.20 
4-2.» 


CJ. (in Jiumus S 










Volume Weight 

(App»r»m Sp. Or.) 


0.682 


0-97.- 


6—4 .. 


Toial .N. ( „ ) 




o.»ut 


O.S71 


0.«14 


100 Gr., soil tcl- 
lied in W»»W CCj^ 

Weiithi tftbll for 
Ailing MO cc 


140.09 


.Sum of Gravel 


6.4a 
•M» 


Inaoluble imMm 




4MMUI 


SI.«M 




7«43 


Fine Soil % 


SiOi.Sol. in IIC) 
Sif )i Sol. in 




aioi 


ao69 


0098 


WaMr Cuf 

Solid Pa 




96.63 

26.03 

73-97 
65.88 


65.61 
37.15 


tine Sull Consists 

of;- 




18.369 


12.526 

Jr 


17.882 


rt % 


4—3 mm. 


1.6S 


Sum of SiOi 




lli.470 




17.9MO 


Pores fo 


62.85 


3—2 


8.oi> 


AliOi 


1 MSi 


4.400 


6.244 


Water Capacity, 


63.«7 


a—I „ 


M.IO 






l'459 


<»'944 


»-333 


1 1m air dry »oil 
1 (Max. permcj' 

hiliiy) 


68.82 


$5«49 


I— O-S M 


10.27 


FeO 




4993 


3-40-1 


4.i>^6o 


1 n wjicr !i;>iuratcd 
biliiy) 


8.09 


I.03 


0,5 -^t$ „ 


6.10 


Mn/h 




0.679 


0.463 


0.661 


'rime icquired for 
imbibins water 
to the nci(bt 
1 of 10 cm. 


15' 


1*34' 




3-76 j 


CaO 




3.102 


2.115 


3.020 


o.i — O.OS H 


3-77 


MgO 


1.510 


I.OJO 




Tcr Hecter 

1 to the 
1 depth 10 

ini. in 


Air 

cbm. 


80.91 


I0.22 




1 . 




<M«1 




O.OS-O.OI „ 


20.''2 


IV \> 






» jler 
, .'!..-niir;itcii 

1 %tHlC l-i'Il- 


W.itei 
tijni. 


65S.g3 


638.68 


O.OI> 


31.5* 


1 




U.151 


0.103 


0.147 


FtM-CAtthy fart Coa*i*u FMa 

of!— |! 




•.MS 


M99 






6.90 


9.84 


as — a>j mm. 


941 i SQi 


1 aioi 


0.07a 


aD99 




4.19 




o.2S>ai » 




Salphurie Mid 
Kutnct 






4.20 5.99 




5-71 


1 




8.500 


1.704 


M3.? 


= |o.«is-*j0i 


22.96 [ 3217S 


0.05 -o.ot „ 


31.31 '1 SiOa 








I.197 


I^u, 1 


35.09 50. to 


(w>i> ! 47.85 ^ AisutrrioN Expekiiiimt 


' .S I w 


(In 
mu^) 






F1iie.nrth7 Fwt Jtf Cbefident 


1 17284100 




5.1 J» 


7.36C 


Id Fine Soil MLttjr 


N. „ ; 54<-749 


RKMAKK : — 

Cultivated land at tiie 
foot of Fnji toIcuo 


In Orie. Soil | mut4] 


CAbCOLAraV MB \ CAtCUMTII* PCM 

Film 1 OmciiM*!. Son. 




K|0 


0.144 




0.135: 
€U>3ii 






ao34 


PA 


P«Ok AbKMfpk 




PjQ» Ahwp. 


1061.139 


K. 


356.850 


N. » 


333*934 
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Kind o 


- Schottcry tx>am (Palaeozoic Pyroxenite) 


LocALiTV. Yamadahara, Kii. 


rosmoNs 


Clli'-MICAL CoNSmtlEN-l-S 


Physical PaonoiTtRs 






Wbight 


VOLUMB 9i 




Air dry 




Loose 


Comttaci 




Loom 


CoBipact 


Over JO nun. 


a&oB, 


Moutnra 




4.S0O 


3.a8s 


6A^ 


SpcdScGnvtlr 


2.808 


lo— « „ 


4-4* 


— 

Lo^ on igoillon 


> 5-567 


3.628 


7-5«3 


Weight of 100 oc 


68^5 141.75 


« .. 


3.56 


. C (in hun^.us) 











Volume Weight 
I Apparent Sp. Gr.) 


a652 


••350 




4.69 












100 ( 
tied 

WtTgt 
niTi 

unc 


>r., (oil nt- 
n witer cc. 


ii8«o 


SumofGniwl 




IwetoMt MiUtM 








W.7oa 


It ot toil ior 
ng loj cc. 
er w.iter 


84J0 


Fine Soa^tf 




SiOkSoLiaHa| 


0.776 


a50^ 1.048 


Water C;«pactly, 
Weight % 


53-33 


3^69 


line Soil CocHiaU j 

of:— 


SK)i Sol. in 
Na.CO, 




a»i7$ 




3»-37> 


Solid Pa 


rt % 


23.11 


484)6 


4—3 mm. 


M» 


Somof SiQt 






IMtS 


4«.4ia 


Pores 


7&80 


51^5 


3— « « 

2—1 „ 




AliQ* 




5$IS 


3-S94| 7-442 


Water Capftcliy, 

Vol. _ 


34«75 


$2.31 


>o.34 






4.965 


3.236 6.701 


lo ;iir il;y Mil 
(Mitx. pccisea- 


73-5 « 


4S-I4 




8j6i 


FeO 




4-5S4 


3.967 


6.145 


In water nniniiMt 
•oil (Mill, permea- 
bility) 


42.04 


0-73 










0.144 


0094 


0.194 
t.8oo 


Time requiitd for 
imbiblag water 
to iiie Might 
of 10 cm. 


1*44' 




at5~o.i « 


9.41 


CaO 




>-334 


0.869 


at — ao5 H 




H|Q 




4.229 


2756; 5-707 


Cer Ureter 

to tllf 

depth 10 
cm. la , 
water 
*Btu rated 
«ute ce«- 
talning 


Air 

cbn. 

Watei 

cbm. 


420.44 
i47.5« 


7-3» 

522.14 


AOS— Ml w 




KiO 






4.iuj 0.«37 


O.OI> j 36.59 


NM> 




0.076 


ao49 0.102 


iWc ■wnhy fart Comittt' 

of : — > 








0.14S 0.400 


c 


a.S-i>.i5nin). 


5-82 




12.05 


0.5 — 0.25 mm. 


8.S0 




j 0.050 


0.033] 0.068 




9.16 


iS.97 


0.25— ai „ 




Sulphuric acid 
Kx tract 


f 


o.t -».'>5 „ 


5-17 


10.70 


at —0.05 „ 


7-S5| 


AI/I3 & Fc/>, 




5.871 


3-8x6 


7-922| 


o.<>S-o-o< .• 


12.70 


26.31 


0.05— OOl „ 


18.56 




6.325 


4.118 


^8-536, 


ool> .. 


35.60 




aoi> 


52.01 


ABSanrriO?! EXPKKIM&NT ' 


il 


f C (In 




6.&0 


Fine-earthy Part % 


PAi Coefident 




I i 3-291 


In Fine Soil 




N. 


813.644 i 


Remark:— 

A mill known MiluB {Gins 
nobUii) dutrict of Japiii 


Li Orig. SoU 


43.0s 


Cauui.atio roB 


Calcui.atko for 
OlontKAi. Soit. 


1 

1 




0.177 


K2O 


0.072; 




0.198 




0.121' 


PgOi Absorp. 


625.832 


P/).-, Absorp. 


382973 


N. , j 


220.649^ 


1. j 


I35.024J 



to 
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Kind of Soil. Schottery Loam, (Pataeoaeoic Slate) 


LOCAUTY- 


Uji, Yamashiro 


















POSITIONS 


CHIMICAI. CONSmVKIfTS 


1 


Physical Piopm 


us 








%Vku:ht •„ 


Vol.UMK 










Air dry 


Drir.1 
1 10^ C. 


Loose 






I.ilOM 


Compacl 


Over lo miij. 


10.06 


Moisture 


* 3.210 




4-599 


Specific Grarity 


2.627 


lo— 8 „ 


3.60 






5«97 


4-533 


7.206 


Weighl of 100 cc. 


90.11 


14 ',.;<j 


~8-6 " ' 


«.97 


C. |in humu») 










yol«iM Weight 
rApp«rcirtS».Gr.) 


0.5*72 




6—4 >. 


3-5} 


Total N. ( ,. ) 










too Gr., Mil Mt. 
tied in wiMrce. 
Weight of MtTSr 
Alllns ioj cc, 
under water 


112.00 


Sun of Gravel 


18.16 


luoliiblc residue 




7*344 


04.4S3 


I02.3SI 

1 


S9.28 


Fine soil "J 


HI.M Sir ), So], in HCl 




0.163 


0.142 


oas6' 




Sa.68 


35.61 


h'wt Soil Consult 

«r:- 


SiOi SoL in 
N..CO. 


1 








Solid Ftet ^ 


33-i» 


52.80 


4—3 mm. 


2.56 li SnmafSiO!! 






lOOTO 


ie.H»o 


Pores 


0 ' 


«6.8i 


47.20 


3-a •. 




AlflOi, 






3"«>37 


4-8a8 


Wairr Capadty, 


4S-94 


49-39 


«— 1 » 


14.18 






1.306 


t.139 


1.811 


In air dry toil 
(Max. pcimca. 
_ bllit^r) 


63.91 


43.60 


I— 0-5 .. 


19.14 


FeO 




0.391 


0.341 


0.542 


In w4ter laCuralcd 
■oil (Min. pcrmea- 

b.liiyl _ 


20.87 


-2.19 


0-5 —0.25 „ 


iai6 






0.342 


0.298 


0.474 


1 ime required for 
ImbibioK wMcr 
to ihc height 
of lo cm. 




1*37' 


0.25—0.1 „ 


646 


CaC) 




a 460 


0.401 


0.638 




ai — <M>s tt 




MgO 




0425 


, 0.370 


0.589 


PtT Herter 
10 tlie 
ilcplh 10 


Air 
cbm. 


30&66 


-21.85 


005—001 w 


9.30 








1 


0.033 


CIO. 


tu 








• 




wucr 


Water 
cbm. 






aoi> 


28.36 






ooaj 


OOM 


OOJS 




son* 


459 40 493.87 


Kine-c»rthy l*3irt CcMisUt* 
of:- 






o»a« 




0.4S3 


9 




•5-63 


24.84 


0.5 — 0.25 mm. 


•7-34 


SO, 




ao73' ao64 


0.102 


i. 


B.ty-0.1 „ 


9.93 


«5-79 


aas— oi 


11.02 


t Solpbuiic Bcid 
Sstnct 






0.1 -<w>5 „ 


^4 


10.56 


01 —005 M 


7.37 


' Aljpi & Fe/ ) . 




3-739 


3.261 


S.185 


!l 


o.oj-0,01 ,, 


>4-30 


22.74 


0.05—0^01 „ 


15.87 






4.271 


.1-725 


5.922 




p.oi> „ 


43.61 


69.34 


0.0 r- 




AflSORmON EXi'KRiMENT 








'[ iTi 
(II, - 1 






l ine-earthy I'jrt 


r«<\ Coeficient 


339.200 


il 






2.89 


4.eo 


In Fine Soil 


98. SO 


N. 




•94.636 


RbHAKR: — 






In Oig. Soil 


47.l»e 


1 t >KM Soil 


CALCt'LATBI) mil 
' Onlf.lM*!. 5h>ii. 


A famous tea Uiitrict jjto- 
ducti^ tea of fine quality 


« 






0.013 




o.on 








0.185 


P205 


0.152 






j Alworj). 


198.77 > 


I'sOs Absorp, 


162.680 


















1 I . ; 1^:7 
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Kind of Soil. Schottery Loam plesozoic 


Shale) 












LOCAUTY. 


Aniakusa, Higo 
















M KCMAMICAlTCoU- 
l<08mON5 


CKiiaCAL ConsTmnDm 

1 


Physical FiomtTiB 






1 

1 

( 


Wkiciit »^ 


VOLUMK fi 


jl 














[ 


Air dry 


iiai<*<. 








j Loom 


1 

ICorapAci 


Over lo mm. 


9.61 


Moittwc 




S-I75 


4^56 


7'537 


1 Simile Gravity 


2.796 


IO-» „ 


4-54 


' LoHMitniiiea 




4*746 


4-049 


6*$54 




lit f-f 


10 Ct. 


89.98 


1 U5-65 


8-6 , 


4-35 


C (in hnmiift) 










Volume Weight 


0^8486 


' ' 3737 












(App.ircnt Sp. Gr.] 




6—4 It 


7^ iTotalN.( n ) 










loo Ur., soil MTt- 

ll«d In waicr cc. 


IIS.00 


Sunof Gnvd 




■ 4RWIttDIC ICWOMb 






•4491 




J Weight of M>il for 
filling 100 cc. 
iinHeT wAicr 


1 

$341$ 


Fine Soil ^ 




SiOiSol in HO 




ao85 


0-073 


o.tt8 


Water Capacity, 

WeiKht 


55.99 


35-08 


fine Soil Consuls 1 






6.356 


S-33!> 


8.640 


Solid Part fi 


30-35 


49- «3 






Sum of ^Oa 






5.4n 


S.M8 


i'orcs 




1 69.6s 


50.87 


3— » « 








4-2IS 


3.600; 5.82S 


Water Cap;>cityi 

1 Vol.56 


47-5 > 


4S.19 


2-1 


M.85 






3-503 


3.98^ 


4*840 


In air dry ml 
(MaT, permca. 

l.illlN 


64.53 


43.58 


1-0.5 - 


11.97 


FcO 




t.851 


1.679 


»-5S7 


1 lo water Mluriiud 

mQ (Mix. penMa- 

1 Nlity) 


«t.ll 


aJSt 


as —0.45 H 


7-01 






0.404 


<»-345 


o.55fc 


Tinrn- ri qinn-cl 
1 iinbibinu water 

lolhebei^t 
1 ot 10 cm. 


1*40' 


13* CO' 


0.25—0.1 ., 


3-69 


CiO 


0.429 


a366 


0'593 


ai — aos» 


495 


MCO 




0,717 


a6is 


0991! 


Fer Hectcr 
lo the 
depth to 

cm. in 


Air 


221.33 


26.79 


0.05— OOt (t 


&96' 


KiO 




e.i3i 








water 


Water 

dHn. 








36.28 


Na/) 


1 0175 


0.149 


O.H3 


uturated 

itaic con- 
taining 


47S-«5 


481.89 


Fiiwcw ihjr I'Afi C'ciiixMi* J 




1 o.on.i 




1 

O.OT7 




5-0.35111111. 


10.71 


«7-33 


0.$ —0.25 mm.^ 


11.90 , 


SO;, 




o.oiii 


o.oJ4j 


O.OJ9 




0.25-0.1 „ 


6.64 


9.13 


0.2s -0.1 „ 1 


"6^7 


Sulphuric acid 












0.1 -0.05 „ 


7.56 


12.24 


0.1 — o/>5 „ 1 


8.41 






10.364 


S.860 




OO5-0.C1I ,. ' 


•0.63 


25-75 


ou05 — aoi „ 


11.82 


Si(Js 1 


1 




6.2S2I 


10.169 


s 


o<ii ; 




55-39 


89.70 


o«i> 


6t.6i 


AltSxiRI'l ION EXH-UIIMKM'S 


1 


I 


C. 


mii«.i 






I>lne>eAfthy Ptarl f£ ■ 


iV v. OjcJicicnt 1 




395-52 








~8.28 


In Fioe Soil [ 


S8.M|| 


N. 


1 
1 




299.39 










In Orig. Soil 




(. ALcifLATcn ran 1 
KiNB iirnL 


Calculatxd roR ; 














■1 




"■073 






A tjpma tou 01 toe mom 








O.Oiq 




0.022 




emec 




rcMKlicld 






!';.{>'. AI>sorp. 


233.926 


i'^O.-, ^Vbsurp. i 


"73-356' 














1; 






N. 


" 1 


131.224 J 
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~ Kind oiF Soil." Ixamy Sand (Gianite) 


LOCAUTY. 


Ogyu, Mikawa 


















Mbchakical Com. | 

FOStTtUMS 


* Chemical CoNstrrtKNi-s 




I'llYStlCAL 1'iUirES.TIKS 








Wki«:ht 




















Air ilry 


Dried 
IIo° c. 






Loci a 1 


Cgmpact 


Over ro mm. 


aai 


Moisture 




7.700 


2-392' 


3.(;.96 


Specific Gravity 


2.6S0 




0.50 


\jit\\ on ijiiition 




4.368 


3-765 




Weight of too fc. ' 


SS.f>o\ 


I30.9C1 


8-6 « 


a96 


C. (in liuuiiu) 






' Volume Weight 
' Ain-irent Sp. Cr.) 


0.86.^1 


••333 


6—4 » 


3-90 1 


Total N. ( „ ) 








e.47s 


i<x> Gr., Mil act- 
tied In wain tc. 


115.00 


Sum of Gravel 


S-57 


Imoiubk raktdu* 


1 


\ 

70.70.1 




IM.tSS 


Weight oi wU ivir 

filSiqi n»cc. 
uadar wwter 


86.97 


Fine Soil fi 


M.4S 


SilJsSol. in HCl 




0.54- 


O.171 


0.728 


Water OpMlnr. 


57«i5 


3^99 


"Hoe SoU Coosisu 


siOj Soiriti 






8.319 


12.839 


Solid 


I'art °„ 


J2-13 


49-72 


4—3 am. 




, Sum of SiOit 






ISJMT 


Poreg 


0' 


67.87 


50.28 












3^7 


6.161 


Water Capacity, 
Vol. 


49.29 


4396 




»4-94 


1 FeA 




2.96; 


2-553 


3-945 


In i> 
(Mai 


r Ory vjil 
. perincit- 

liliiv) 


65.52 


46.66 




*4.S4 






2.21 1 


1.906 


^•945 


In w.iier »uiur;iletl 
Mill (Mid. peniiCrt' 
liility) 


18.57 


6.32 


as — *»$ w 


14^ 


j 






a78i 


1.905 


Time 

imii 


roitiired fur 
u.iier 




3*08' 


ass— ai It 




ao 




0.381! O.J29 


a5o8 


to the height 
ot 10 cm. 


ai — ox>5 „ 


8.59 






0.851 


0.7J4 




Per Hcctsr 
. (0 the 
depth to 


Air 

cbm. 


185.70 


63.21 


aoS-rCMi » 




KiO 










Llll. 


n 










II.US 


OOM 


MOT 


«.<icr 
, ulunttcd 


Water 
Cliin. 


49«-9S 


43»'63 


aoi> 


■7^3 






Okii6 


o.uia 




' Mule con* 
1 laming 


Kbie-titrlhy H.irt Co»ki>l» 








»t.»3 


31^ 


as'-^oss mm. 




SOk 


1 




<W4» , o.oS7j,|.| 


u-JS-o-i ,, 


14-09 


ai.77 


a^s— ai » 


15.90 


1 Sulphuric aciJ 




! 


0 .1 -CM>S „ 


13.02 


20.12 


0,1 ■■ ox>s ,1 


14.70! AMHft Fc^ 




1.797 


*.776 


0.05-0.01 „ 


13.21 


20.41 


o.os-Ki.ot 


14.91 :! si^ 


1 ( 3-M3 


&679 


4.187 




i<'OI> 


»7«3 


41.77 


OyOI> 


jfcS* 


AasoRiTMHi ExraRiMnnr 




i 


r c. (Ill 

1 iuUHtll) 


1 1 




?4h Gocficknt 




39S.S» 




I'l! 


'.Her 


, »'34 


3.62 


Id Fine Soil 


M.48 


N. „ 




i 


105.498 


K»(ARK : — 






In Orie. Soil 


( iNB Shi. 




run 


1 

! Sf.it 


nf till* ttrmlncliM! 






ao88 


K|U 


O.O8J 


1 — — 
1 








1 PiOfc 


" 0037 




ft03S; 










j P/J^ Atmnpi. 


S3i<^J 




"»53»;| 














I N. „ 




M 


S8.ao3 
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Kind of Soil. Loamy Sand (Gi mi ic Gneiss) 


I^AUTV. Nilionniatsu, Iwashiro 


MiiaiAMCAL Com* 

rOtlTfONS 


1 ChKMICAL CoNfTTTUKNTS 


Physical Pkotbrtus 






Weight 


VoM-MB 




Air dry 


lOrM 


1«0QM 






Uoac 




Over lo mm. 


aoo 


Moutm 












2.714 




0.00 






&005 


5.193 


7.737 


Wdgteornocc 


89.51 


133.22 


8-6 ,. 


OuOO 


C (b hmniii) 










1 Vekuu Weii^ 
{Ap{iimtSp.Gr.) 

too Gr,, (oil (CI- 
1 lied in water cc. 


0865 


1.287 


6-4 » 


OJOl 


Total N. f 1 










to 




Suttof Gnml 


OwOI 






BS.44T 


MbSSI 




Weighl uf Mil for 
filling 100 cc 
under water 


97.56 






|Siu»Sol. ID HCI 




0.508 




Water Capacity, 
Wcighl 


62.33 


39.64 


Fba SoUCo 
•fs- 




I^iOj S<)!, in 
NatLU, 


17.130 


14.810 


22.043 


Solid Part 


3'-87 


47.4» 

52.58 


4—3 mm. 


0.24 


1 Sm of SiOj 




17.MS 


19>«4^ 


Pom % 


68.13 




1.90 






8.448 


7-304! 10.871 


Water Capacity, 

Vol. 


54.83 


51.02 


a— » » 


11.30 






3.806 


3-290| 4-897 


In air dry jml 

j { M 1 ^ . fir r m^-n- 

. 1 1 ■ y 


63.08 


48.04 


1-o.s , 


21.9s 


FeO 




1.576 


1 

«.3S7| a-oao 

, 1 . 


Id water saturated 
•od (Min. peTinea- 
bility) 


34.95 


16.14 


0.5 —025 w 








0^547 


0.473 0.703^ 


Time f«q«lrtd tot 
imbibti^ water 

lo the height 
of 10 cm. 


ao' 


I* 35' 


a 25 — 0.1 ,» 


7.88 


1 CMO 




1.492 


1.264 


«-893 


ai — oos » 


15^ 






1.507 


1.385 


»-9«3 


Per Heeler 
10 ihr 

. rii, iti 

w,«tcr 
aaturatcd 
mate loii. 


Air 
cbin. 

W*tcr 

cbni. 


349-50 
548.25 


161.42 
5iai9 


0.05— ObOl „ 


UjO$ 






•am 


•.mo 




0,0 1> 


tj-So 






0.072 


0.062 


0.092 


Kiiic-carlhy Van. Contiau 
of:- 






0.3SI 


o.iD;t 




_ 

C V - 

i % 

« 


{ 

;-o .■5 mm 


22.49 


3350 


aS -^25 mm. 


25.12 


SO, 

Sulphuric acJd 
Kucracl 




ao49^ 0.042 0.06) 


oaj-o.! ,, 


10.91 
21.70 


16.24 


a2S— at H 




! 


0 1 -0.05 „ 


32.29 


0.1 — ao5 „ 


34.34 




! 4.885i 4.^2^ 




0.05-0-01 




22.79 


005—0101 „ 


17.11 


SiQ, 


1 


1.9061 


l.&4» 


2-45.1 


»<"> 


19.10 

— ' 


28.49 


O.OI> 


"■34 j ABBOKFTblN 


IKNT 


il 


r c.(i« 

humiHi) < 


4.54a 


Kine-drthy 1^ 




704.000 




30521 


In Fine Soil 
In Oi^. Sou j 




N. „ 

Calci'i.atbo Foa 
FiNB S<ni. 


182.506 

C'AUn/LATio 9om 
OMibiNAi. iiitit. 


RniARK:— 
Soil of tliciiKMt oteoned 
mulljetiy grouiMl 

1 




X«Q j 


0.185, 


KjC) j 0.1S5 


pjQi i 


ai4o| 


P/^*:, 0.140, 


P]A Absorp. 


455066 


IV )•, Absorp. i 


454-995 
»« 7.954.; 


j 


117.972 N. ] 



«4 
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Kind of Soil. Loamy Sand (Young Quaternary) 


Locality. 


Kurihashi, Musashi 
















Mkciiamcal Cum- 


CHKUICAL CoViSTmiDITS 


Physical Fkownss 










VoUllfB % 






















L.OOC 








Over to mm. 


0.00 


MmMure 




S.70X 


3-040 


4-«So|' 


Spadfe Gi»vKy 




•02 


lo— 8 „ 


OjOO 






3.580 


3-84^ 


5"*S7 




EWCC 


tiOLj8 


151.00 


8-6 


aoo 


CI (in huHimJ 










VfllMM W«igbi 
(AvpwcMSpkCr.) 


14)7^ 




6-4 » 


OJOO 








0.438 


0.»7)ll 


100 Gr., loil Mi- 
lled In water cc 




Suinof Gravd 


ooo 


! iBMluUa mtdiM 


1 






IO7.40S 


M eishi of toil for 
filling 100 K. 
under watrr 


105.26 


Fine SoU % 


100.00 


StO»SoLinMQ 




0.576 


0.01 B 


0.846 


Witer Capacity, 

Weishl _ 


43*9 


J9.72 


" ^ine Soil CunsisU 1 

of:- ' 


Si07^!>ol. in 




9.281 


9.962 


13.629 


Solid Tart fi 


39-73 


54-33 


1 4—3 tnm. 


0.00; 


Sum of SiOj 




0.M7 


io.aso 


14.479 


Pores 




6a28 


45-'''7 


3-2 


0.03 1 






5-346 


5-73^ 


7.851* 


Water Capacity, 

Vol. % 


46.23 


43-63 


3—1 „ 


O.I2 






3.S46 


i 3-055 

' 


4-«79 


In air dry aoil 
I .Max, pennea. 

bilily) 


57-24 


41.52 


1-as „ 


55* 


FeU 






2-375 


3-250 


In water Mituraied 
■oil (MIn. pcraea- 
bility) 


14^ 




as — aas „ 


32.24 








0.308 


0.421' 


Time required for 
itabibine water 
lo the beigbt 
of 10 cm. 


«5' 


2*25' 


a.a5— ai » 




ao 




M57 


1.564 


2.140 



ai — ao5 n 


a4-79 


MgO 




^844 


1.906 


1.239 


Per Hccicr 
10 tlie 
depth 10 


A.r 
tlini. 


140.41 


20.44 




.r . 








0.431 


cm. 


m 








ao5— ooi „ 


•0.38 


KsO 






water 
uiuiratcd 
tt.tie can. 

i.iiiiiiig 


Water 
cbn. 


462.34 


436.27 


aoi> 


7.50 






0.174 


0.187 


o.2«;6 


Fine^anliy Pan Con*t«i* 

of : - • 


— .•/-. - 






O.OH9 






< 


75mm. 


37-72 


51.60 


0.5 — 0.25 mm. 


34-17 






0.031 


0.035 


ao4t) 




a.is- 


' ' »i 


1 1.04 


15.10 


0.25— C.l „ 


10.00 


Sulphuric add 
fcxtrnct 








1 




0.1 -0.05 ,, 


29.01 


39-6« 


0.1 —0.05 „ 


Zi).2i> 






1.770 1.900 


2-599 


irl 


o.o--,-o.oi ,, 


12.14 


16.61 


c',05 — ax>i M 


■ I.OO 


! SiOj 




2.477 


2-659] 3-637 




^O.0I> 


2a48 


3S.Ot 


0.01 . 


18.55 


AHSoRnioN 


L.\UJ«.IMh_Mli 






f C (In 

1 tnimil«) 






1' int-carlliy I'art j.i, 


iM »f, (.'ucficieiil 




657.850 


= 




ntcr 


i 3-04 


4«5 


In Fine Soil 


OIUM 


N- 




58.164 


J RlfMARK:— 






In Oiig. Soil 1 


CALci'i.ATiin roR 

1-INH Sii!l. 


Uhii.inai Sou. 


A tjpical Soil most Mtited 






Kjf) 


U.264 




0.264 






^.•<).^ 


0.764 


w 


<>.•, 


0.-64 


















620.616 


V-^\ Absorp. 


620.616 


















54-872 


N. 




54.872 


1 











uiyiii^ed by 



■ 
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Kind of Soul Loamy Schotter (Mcfloaoic Sandstone.) 



LOCAUTV. 



Ono, Tosa 



rosmoNs 



Chemical Constitufnts 



3 Physicm. Pkopertiks 





Air dry 


1 Dncd 
1 no'' c. 


Loose 


Compact 


1 
1 


1 LiKwe 


^Compact 


Over lo mm. 


29.17 


Moi'-tiire 




7.C20 


6.785 


9475 


Specific Cnvily 


1 2.648 


lo— 8 „ 


8.00 


on ignition 


1 

i 


7.64 c 


1 6.379 


1 8.908 


W«i|ht of 


100 CC. 


1 90-23 


126.00 


8-6 .. 


8.77 


C ^in humus) 


1 

f 








Volume Weight 
; Apparent Sp. " Jr.) 


0.834 


' H65 


6—4 „ 


12.90 


, TotarN.( „ ) 


1 


, 0.4MH 


0.073 


0,109 


1 100 Gr., Mil •et" 
1 lied In wmiefcc 


: 128.00 


Suiuof CraTd 


58A1 


loMlaUe Kitdu* 










Weight of t^rSr 
j fillillK MO CC. 

1 Moder wucr 


1 78.12s 


Fine Soil j 4i.i« 


SiOi Sol. in HQ 




0.322 


0.269 


0406 


1 Water CapBChy, 
1 Weight »i 


: 70.20 


46.59 


Ftoe SoU Consuls 


SiOi Sol. in 




30.180 


25.183 


35167 


1 Solid Part % 


3t-44| 43>99 






Sum of SiOa 




30^02 






Pkra % 


1 68.51 


1 56*« 




i»^a 






l4'76o 


12.316I 17.199 


i Water capacity, 

1 Vol. 


58.55 


54.28 


a— 1 „ 


5.74 


Fe<Oa 




4^5 


3.709 


5.180 


In ail dry wil 
(.Max. perinea- 

' billty) 


61.72 


4651 






FeO 




1.891 


1.578I 3.204 
i 


In walcr tatuntrd 
loil (Mio. permea- 
bility) 


9.96 


1-73 




3.08 






0481 


0402 


0.561 


Timf ncquircd for 
imbihiD)! water 
to the height 
of (0 cm. 


1* 10' 


5* 01^ 




4-58 


Ca< ) 




0.868 


o-7a5 


1.012 


ai — 4MI5 ^ 


7«7*, 


MgQ 




«^9$3 


0-795 


t.tio 


Per Heeler 
lotlic 
depth 10 

fm, in 


Air 




17.29 


O.OS— OAI „ 






0.O97 


0.061 


0.11s 








w.»ti_r 
Mluratett 
*taie con- 
l^kining 


Water 
cl)m. 








33^ 


NriO 




0.010 


0.008 


aoii 


58547 


54279 


Kinc-ciinby Pan Cdmnto 

uf.— 


IV^t 




MM 




•am. 


h 1 


•wS'Oiiasmn. 


448 


6.26 


0.5 — as5 mm. 


4.97 


SQi 




01005 


01005 


OXOb 


11 




A.I „ 


6.67 


9-3" 


0.25— a I „ 


7.39 1 


BltfMt 






<>•> -*«»5 


ii.3i 


'5-79 


o.t -0*5 „ 


12.53 








3-S3" 


«♦»■ 






19.14 


26.7a 


aos— Aoi „ 


ai.at 








0.812 


I.02i, 




<».»t> 


48.62 


67.90 




53.89 


AnmuTioN Exi«rimrmt 


ii 


■ <;. iln 






Ftne^arthy Pint ^ 




X024.000 


1 » 


lirr 


6.79; 


9.48 


In Fine Sofl 


•I4M 


N. 




262.707 










In Orig. Soil 




CALCVLAtW PM 

FiMK Son. 


CALcOLA-nm von 
Orhmiml Soil I 


A 


w«U Icoowo 


Pqier 








0056 




OAX2 




1 
1 




aQS9 


PA 


01024 








PA Abaocpw 


634.966 


Absmp. 


361.OIS1 


Tueraj dntnet 












162.791 




M 


66.964 
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